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with  coal  gasiTication,  0293, 

0908, 1019 

with  combined  cycle,  see  Power 
Generation  —  turbines 
with  dual-purpose  plants,  0895, 
1001 

with  hydrogen,  0222,  0224,  0603, 
1 143 

with  magnesium  oxide,  0648 
with  municipal  wastes,  0009 
with  natural  gas,  0177 
with  oil  gasification,  0908 
propane,  0866,  0884 
Romania,  0466 
SNG  plants,  0392 
stack  gases,  01 15,  0217,  0227, 
P-0776,  081 1 
analysis,  0884 
Claus  tail  gas,  see  sulfur 
plants 
costs,  09 1 9 

gas  processing,  see  gas  processing 
metallurgical  plants,  see  heat 
processing 

power  generation,  see  power 
generation 

SNG  plants,  see  SNG  plants 
sulfur  plants,  see  sulfur  plants 
with  afterburners,  P-0645 
with  magnesium  oxide,  0648 
with  natural  gas  reduction,  0980 
with  Sulfreen  process,  0593 
with  wet  scrubbing,  01 13 
standards,  0466,  0817 
stationary  sources,  0263,  0357 
steel  foundries,  see  heat  processing 
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sulfur  dioxide,  see  sulfur  oxides 
sulfur  oxides,  0121, 0648,  0884, 
0919,  0980 

effect  on  steel  corrosion,  0077 
gas  processing,  01  I  3,  01  I  S, 

02 17, 081  1 
1970-2000,  0463 
power  plants,  see  power 
generation 
process  review,  08  I  I 
standards,  08 1  7 
sulfur  plants,  see  sulfur  plants 
with  magnesium  oxide,  0648 
with  Sulfreen  process,  0121, 

0593 

with  Wellman-Lord  process, 

0595 

sulfur  plants,  01  15,0687 

flaus,  0121,  F  0405,  F  0406, 

0407, 0466, 0595,  1017 
costs,  0407,  0595 
process  review,  0466,  081  I 
with  activated  carbon,  F-0406 
with  Heavon  process,  F-0405, 

0466 

with  Clean  Air  process,  0466 
with  Direct  Oxidation  process, 

0305 

with  Hue  (ias  Desulfurization 
process,  0466 

with  IFF  process,  0407,  0466, 
with  SNFA  process,  0466 
with  Sulfreen  process,  0121, 

0466, 0593 

with  Wellman-Lord  process,  0217, 
0466, 0595 

with  Westvaco  process,  1017 
with  wet  scrubbing,  01  I  3 
tail  gases,  see  sulfur  plants 
turbines,  01  79,  1087 
water  vapor,  0180 

W.  Germany,  0177,  0466,  0976,  0977, 
1086 

Algeria 

coatings,  0029 
gas  composition,  0546 
gas  fields,  0328,  0501 , 0546 
gas  processing  plants,  0014,  0501, 
0914 

gas  production,  0797 
gas  reserves,  0819 
LNG  composition,  0163,  0546 
LNG  exports 
to  France,  0331 
to  Gt.  Brit.,  0331 
to  U.S.,  0001, 0160,  0161, 0223, 
0307,  0331, 0412,  0520, 

0605,  0606,  1051,  1 150, 

I  186 

to  W.  F^urope,  0819 
LNG  heating  value,  see  LNG 
measurement 
LNG  measurement,  0892 
LNG  plants,  05  38 

Arzew, 0045,  0160,  0946 
Skikda,  0045,  0948,  1043,  1058 
LF-gas,  0501 

petrochemical  plants,  0606 
pipe  manufacture,  0029 
pipeline  construction,  0031, 0140, 
0142, 0931, 1 162 

Aluminum,  see  LNG  Insulation, 

LNG  Pipelines 

Ammonia 
from  coal,  09 1  3 


from  natural  gas,  0454,  0455,  0920, 
0974 

from  oil  shale,  0232 
plant  conversion  to  SNG,  0496 
storage,  F  0247,  0329,  F-0539 
synthesis  gas,  0304,  0926 

Analytical  Instruments 
calorimeters,  0278,  0995 
capacitor  microphone  probe,  0351 
dew  point  concentratkin,  1099 
differential  thermometer,  0364 
engine  analyzer,  0068 
flame  ionization  detector,  0376 
flame  photometer,  0057 
gas  chromatographs,  0083,  0279, 
0378 

gas  compressibility  unit,  0192 
gas  flow  measurement,  0193 
molecular  sieves,  0884 
process  analyzers,  0381 
tensile  testing,  F-0479 

Analytical  Methods,  see  also 

Analytical  Instruments, 
specific  component, 
specific  operation 
air  pollutants,  see  Air  Pollution 
Control 

combustion,  see  Combustion 
density,  0193 
distribution  systems,  flow 
calculations,  see 
Computers 

drilling  fluids,  see  Drilling 
enthalpy,  0078,  0079,  0080,  0995 
entropy,  0075,  0076,  0078 
equilibrium,  see  phase  equilibria 
flames,  see  Flame  Research 
fluid  flow,  0324 
fluid  thermal  properties,  0088 
fluidized  beds,  0372 
fuel  productk)n  rate,  0509 
fugacity,  0087 

gas  composition,  see  LNG,  Natural 
Gas 

gas  diffusion,  0083 
gas  flames,  see  Flame  Research 
gas  flow,  01  50 
gas  hydrates,  see  Hydrates 
gas  interchangeability,  0374,  0546, 
1214 

gas  mixtures,  heat  of  mixing.  0088 
gas  properties,  0193 
heat  transfer,  see  Heat  Transfer 
inversion  behavior,  0781 
K-values,  0079,  0670.  1099 
LNG,  see  LNG  Measurement.  LNG 
Safety 

mass  transfer,  1091 
mercury  in  natural  gas,  1016 
pentane,  0670 

phase  equilibria,  0087,  0194,  0382, 
0670, 1098, 1213 
pipe,  see  Pipe 
pipelines 

construction,  see  Pipeline 
Construction 

design,  see  Pipeline  Design 
flow,  see  Pipeline  Operation 
LNG.  see  LNG  Pipelines 
welding,  see  Pipeline  Welding 
propylene,  0086 

pulsating  combustor,  see  Burners 
reservoirs,  see  Reservoir  Operatktn 
stack  gases,  see  Air  Pollution 
Control 

thermodynamics,  0084,  0086,  0377. 
0570, 0573, 0574, 0670. 


0887,  1  137.  1213 
underground  storage,  see  Storage  — 
underground 

well  productivity,  see  Well 
Production 

Wobbe  index,  0193.  0374,  1214 

Angola 

drilling,  1117 

gas  production,  0797 

Appliances,  see  also  specific 
type 

compact,  0467 

conversion  to  hydrogen,  0222 

conversion  to  natural  gas,  0546,  I  109 

heat  exchangers,  P-0264 

LP-gas,  0282 

noise  control,  1205 

regenerators,  see  heat  exchangers 

research,  0102 

sales.  0282,  I  107.  I  108 

Argentina 

corrosion  control,  0832 
gas  composition,  0546 
gas  fields.  0546 
gas  heating  value,  see  gas 
measurement 
gas  measurement,  0546 
gas  processing  plants,  0014,  0914 
petrochemical  plants,  0054 
pipeline  construction,  0031, 0931. 
1162 

pipeline  design,  0832 
pipeline  maintenance,  0832 
transmission  systems,  0832 
turbine-compressrir  sets,  0477 

Aromatics 

effect  on  plastic  pipe,  0854 
Australia 

distribution  systems.  I  195 
exploration,  02  I  8,  0410.  0682 
flame  analysis,  0376 
gas  composition.  0277,  0546 
gas  demand,  02  I  8 
gas  discoveries,  0682 
gas  fields,  02  18,031 8,  0546 
gas  heating  value,  see  gas 
measurement 
gas  industry.  02  1 8 
gas  measurement,  0546 
gas  processing  plants,  0014.  0914 
gas  reserves.  02  I  8,  0682 
heat  processing.  0275 
kilns.  0275 

LNG  exports.  0218.  0682.  1051.  I  189 
petrochemical  plants,  0054 
pipeline  construction.  0031. 0140, 
0142,  0218,  0318, 0932. 

I  162 

reservoir  operation,  1018 
transmission  systems,  0318 
well  production,  1018 

Austria 

air  pollution  control,  1086 
distribution  systems.  1020 
exploration,  0798 

gas  imports,  0309,  1000.  1020.  1151 
gas  industry.  1000,  1020 
gas  markets.  1 020 
gas  price,  0309 

gas  production.  0798.  0820.  1020 
LF-gas  vehicle  fuel.  1086 
marketing.  1000 
oil  production,  0798 
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petrochemical  plants,  0054 
pipeline  construction,  0031,  0140, 
0931, 1020, 1033, 1162 

Bahamas 

LNG  storage,  P-0938 
Be^ium 

conversion  to  natural  gas,  0254 
heat  processing,  0254 
heaters,  P-0875 
kilns,  0254 

petrochemical  plants,  0054 
pipeline  construction,  0031,  0140, 
0243, 0931, 1162 
pipeline  welding,  01 39,  0243,  1031 
turbine-compressor  sets,  0477 

Boilers,  see  also  Heating,  Power 
Generation,  Total  Energy 
Systems 

air  pollution  control,  see  Air 
Pollution  Control 

burners,  0646,  0657,  P-0762,  P-0763, 
P-0990,  1211 
control,  0271 

conversion  to  natural  gas,  1211 

corrosion  control,  0227 

dual-fuel,  0657,  121  1 

heat  recovery,  0567 

heating  plant,  0646 

multifuel,  1211 

noise  control,  0646 

power  generation,  0227,  0979 

safety,  0271, 0565 

steam,  0052,  0271 

waste  heat,  0180 

Bolivia 

gas  processing  plants,  0014,  0914 
petrochemical  plants,  0054 
pipeline  construction,  0031,  0931, 
1162 

Borneo,  see  Brunei,  Indonesia 
Brazil 

oil  shale  liquefaction,  1146 
petrochemical  plants,  0054 
pipeline  construction,  0931 

Brunei 

gas  processing  plants,  0014,  0914 
LNG  exports,  0042,  0331,  0440,  1051 
LNG  insulation,  0440,  0842 
LNG  plants,  0042,  0045,  0331,  0440, 
0948 

LNG  terminals,  0842 

LNG  transfer,  0042,  0440,  0842 

Bu^ria 
drilling,  0585 
gas  imports,  1151 
pipeline  construction,  0031, 0140, 
0931, 1162 

Burma' 

petrochemical  plants,  0054 
Burners 

afterburners,  0255,  P-0645 
agricultural  dryers,  P-0969 
air  conditioners,  P-0562 
all-gas,  P-0664 
blower,  P-0992 
boilers,  see  Boilers 
clothes  dryers,  P-0060,  P-0764 
compact  design,  0467,  P-0881 
control,  P-0062,  0274,  P-0650, 


P-0659,  P-0661,  P-0662, 

0991 

flame,  see  flame 

dual-fuel,  0363,  0657,  0866,  0879, 
0880,  1211 
dual-vortex,  P-0660 
duct,  P-0663 

flame  sensor,  P-0060,  0274,  0659, 

0661, 0991 

flame  stability,  0273,  0348,  0467, 

0664, 0762, 0992, 1205 
flat-flame,  0353,  0557 
free-jet,  0467 
furnaces,  see  Furnaces 
gas  generators,  P-1082 
gas  lights,  P-087 1 
gun-type,  P-0763 
heaters,  0261,  P-0658,  P-0763 
high-luminosity,  P-0878 
ignition,  0039,  P-0060,  P-0662, 

P-0991 

impinging-jet,  see  jet-impingement 
incinerators,  P-0763 
industrial,  0255,  0272,  0348,  P-0550, 
0555,  0657,  P-0773 
infrared,  0051,  P-0562,  P-0563 
injector,  0256,  0257,  0363 
jet-impingement,  0555,  0742 
kilns,  0256,  0257 
L-shaped,  P-0876 
lance,  0258,  P-0767 
large-capacity,  0272 
LP-gas,  see  LP-Gas 
mounting,  P-0764 
multifuel,  0272 

noise  control,  0185,  0555,  0564, 

1205 

nozzle-mix,  0550,  P-0993 
Octopus,  0555 
oil,  0262 

Olympic  flame,  0177 

orchard  heating,  P-0675,  0864 

ovens,  see  Ovens 

performance  assessment,  0657 

pilot,  P-0062,  0273,  P-0550,  P-0559 

power  plant,  0039 

pulsating  combustor,  0089,  P-0362 

radiant,  P-0761 

ranges,  see  Raises 

safety,  shutoff,  see  control 

sealing,  P-0989 

self-recuperative,  0741 

shrouded,  P-0664 

single-nozzle,  0256 

swirl,  0345,  0363 

tubular,  P-0752,  P-0881 

tunnel,  0458 

ventilation  characteristics,  0482 
water  heaters,  P-0062 

Butane 

-air,  interchangeability,  0546 
carbon  dioxide  solubility,  0082 
dew  point,  1099 
equilibrium,  see  phase  equilibria 
food  synthesis,  P-0459,  P-0460 
from  LNG,  P-0810 
from  natural  gas,  0672,  P-0973 
gasoline  production,  P-0973 
K-values,  1099 
kilns,  0786 

mixture  with  carbon  dioxide,  0382 
mixture  with  hydrogen  sulfide, 

0382 

mixture  with  methane,  1099 
mixture  with  methane-carbon  dioxide, 
0382 

mixture  with  methane-hydrogen 
sulfide,  0382 


phase  equilibria,  0382,  1213 
SNG  production,  0011,  0399 
sulfur  removal,  0672 
supply-demand,  1216 
sweetening,  see  sulfur  removal 

Calibration,  see  Meters 

Canada 

air  pollution  control 
autos,  0649,  0780 
gas  processing,  0672,  0687 
regulations,  0466 
sulfur  plants,  0121,  0305,  0593 
burners,  0262 

carbon  dioxide  solubility,  0885 
coal  gasification,  0702 
combustion,  0780 
compressor  stations,  0138,  0143, 

0242, 1154 

distribution  systems,  0101,  0433, 

0442 

drilling 

Arctic,  0582,  0680,  0899,  0905 
Eastern,  0681 

environmental  control,  0680 
offshore,  0681,  1004 
rigs,  0582,  0899 
engines,  0575,  0780 
environmental  control,  0680 
exploration,  0101,  0128,  0410 
Arctic,  0390,  0492,  0680,  1008 
Eastern,  0681 
effect  on  export,  0219 
Hudson  Bay,  0002 
Mackenzie  Delta,  0680 
offshore,  0002,  0390,  0681 
Williston  basin,  0206 
flame  research,  0346 
fuel  cells,  0702 
furnaces,  0346 
gas  composition,  0546 
gas  discoveries,  0219,  0390,  1008 
gas  exports,  0001,  0126,  0130,  0142, 
0219,  0223,  0226,  0307, 

0411,  0607 

gas  fields,  0301,  0546,  0699,  0816, 
0933 

gas  flow  calculation,  01 50 
gas  heating  value,  see  gas 
measurement 
gas  measurement,  0546 
gas  price,  0492 
gas  processing  plants,  0687 
Alberta,  0672 
butane  recovery,  0672 
capacity,  0012,  0688,  0691 
construction,  0012,  0014,  0593, 
0688, 0914 
control,  0301 
listing,  0012,  0691, 0694 
propane  recovery,  0672 
gas  production,  0301,  0310,  0492, 
0518 

systems,  see  production  systems 
gas  purification,  0672,  0697,  0885 
gas  reserves,  0307,  0310,  0518,  0702, 
1008 

geology,  0002 
heat  transfer,  1091 
heaters,  1091 

hydrogen  sulfide  solubility,  0885 
liquefaction,  P-0630 
LNG  exports,  1189 
LNG  pipelines,  1 165 
LNG  plants,  0045,  0433,  0538,  0629, 
P-0630 

LNG  utilization,  0433 
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LNG  vehicle  fuel,  0649,  0780 
LP-gas,  0672 
marketing,  0101 
natural  gas  liquids,  0688 
natural  gas  vehicle  fuel,  0649 
nuclear  energy,  0702 
oil  consumption,  0314 
oil  exports,  0314 
oil  from  tar  sands,  0702 
oil  production,  0702 
oil  reserves,  0314 
peakshaving,  0433 
petrochemical  plants,  0054 
pipe,  0442,  0615 

pipeline  construction,  0031,  0136, 
0138,  0143,  0615, 0931, 

1161 

Alaska-U.S.,  see  Arctic 
Arctic,  0032,  0125,  0134,  0223, 
0492, 0713,  0714,  0715, 

0930, 0932,  0933,  1028, 

1160,  1164,  1165 
crossings,  0134 

equipment,  0930,  0932,  1028, 

1164 

joint  preheating,  0715 
large-diameter,  0142,  0242 
permafrost  areas,  see  Arctic 
rocky  areas,  0242 
pipeline  design,  0528 

Arctic,  see  pipeline  construction 
pipeline  operation,  0150,  1154 
power  generation,  0312,  0702 
production,  see  gas  production 
propane  vehicle  fuel,  0575 
reservoir  operation,  0699,  0816 
sulfur  from  natural  gas,  0012,  0305 
sulfur  oxides,  0121 
sulfur  plants,  0121, 0305,  0593 
sulfur  price,  0012 
sulfur  production,  0012 
sulfur  transport,  0012 
tar  sands,  0702 
tidal  energy,  0312 
transmission  systems 

Alberta  Gas  Trunk  Line  Co.,  Ltd., 
0615,  1154, 1160 

Alberta  &  Southern  Gas  Co.  Ltd., 
0219 

Banister  Pipelines  Ltd.,  0930, 

1028 

Canadian-Montana  Pipe  Line  Co., 
0219 

Canadian  Western  Natural  Gas 
Co.,  Ltd.,  0150 

Consolidated  Natural  Gas  Ltd., 
0219 

Inter-Provincial  Gas  Co.,  Ltd., 

1161 

TransCanada  PipeLines,  0242, 
0615, 0702, 0932 

Westcoast  Transmission  Co.,  Ltd., 
0134,  0933 
turbines,  P-0630 
underground  storage,  0310 
water  heaters,  P-0987 
water  pollution  control,  0593 
well  completion,  0905 
well  production,  0905 

Carbon  Dioxide 
air  pollutant,  see  Air  Pollution 
Control 

controlled  atmosphere,  0469 
corrosion  control,  01 12,  01 18,  0594 
enrichment,  see  greenhouse 
enrichment 
enthalpy,  0371 

equilibrium,  see  phase  equilibria 


fracturing  fluid,  0131,  0705 
from  hydrogen,  0216,  0304,  0553 
from  LNG  feed,  see  LNG 
from  natural  gas 

cost  reduction,  0216 
DEA,  0885 

integrated  process,  0216,  0594 
molecular  sieves,  0505 
Sulfinol  process,  0119 
with  hydrogen  sulfide,  0216,  0594 
from  synthesis  gas,  0216,  0304 
greenhouse  enrichment,  1080 
heat  of  mixing,  see  enthalpy 
K-values,  0670 
liquid,  0131,  0705 
methanation,  0886 
mixture  with  butane,  0382 
mixture  with  hydrogen  sulfide,  0382, 
0670,  0885,  1098 
mixture  with  methane,  0371, 0382 
mixture  with  propane,  0382,  0670, 
1098 

phase  equilibria,  0382,  0670,  1098 
solid,  0082 

solubility,  0082,  0304,  0885 

Carbon  Monoxide 
air  pollutant,  see  Air  Pollution 
Control 

fronx combustion  products,  0373 

from  forklifts,  0200 

from  hydrogen,  P-0917 

from  methane,  0862 

from  propane,  0482 

from  turbines,  1087 

methanation,  P-0917 

nitrogen  oxides  reduction,  0478 

synthesis  gas,  see  Manufactured  Gas 

Carbonyl  Sulfide,  see  Sulfur 

Catalysts 

carbon  monoxide  removal,  P-0917 
coal  gasification,  0395 
combustion,  0866 
desulfurization,  0454 
hydrogen  production,  0211,  0292, 
P-0861 

light  petroleum  distillate  reforming, 
P-0495 

LP-gas  reforming,  0397 
methanation,  0397,  0886,  P-0917 
methane  steam-reforming,  P-0861, 
1203 

methanol  production,  0744 
naphtha  reforming,  0292,  0391, 0498 
nitrogen  oxides  reduction,  0478, 

0866 

oil  gasification,  0212,  039 1 ,  0397 
preparation,  P-0495 
steam  reforming,  P-0299,  P-0495, 
P-0805 

sulfur  removal,  P-0406,  0980 

Cathodic  Protectbn 
anodes,  0035,  0049,  0149,  0401 
compressor  stations,  0035,  0149 
distribution  systems,  0049 
drilling  rigs,  0401 
effect  of  environment,  0401 
effect  of  water  pollution,  0401 
groundbeds,  0035,  0149,  0962 
metering  stations,  0035 
pipelines,  0620 
production  platforms,  040 1 
regulator  stations,  0035,  0149 
standards,  0421,  0962 
testing,  0049,  0421 


Ceylon 

petrochemical  plants,  0054 
Chile 

gas  composition,  0546 
gas  fields,  0546 
gas  heating  value,  see  gas 
measurement 
gas  measurement,  0546 
petrochemical  plants,  0054 

Clothes  Dryers,  see  also 
Appliances 

burners,  P-0060,  P-0764 
control,  P-0060,  P-0650,  P-0869 
efficiency  improvement,  P-075 1 
Japan,  P-075  1 
sales,  1 107 

Coal 

Alabama  region,  0590 
Appalachian  region,  0590 
carbonization,  0227 
char  from  agricultural  wastes,  0647 
cleaning,  0227 
combustion,  0465 
consumption,  end  use,  0924 
consumption  forecasts 

gasification,  0006,  0127,  0225 
liquefaction,  0127 
1970-90,  0822 

1970-2000, 0130,  0225,  0226, 

0411 

desulfurization,  0225,  P-0402,  0590, 
0803, 0919, 1142 
digestion,  P-0398 
finance,  0127 
handling,  0227 
industry  problems,  0127 
liquefaction,  see  Coal  Liquefaction 
market,  0127 
Midwest  region,  0590 
mining,  0127,  0226,  0227,  0411,  0587, 
1137 

mixture  with  sewage,  P-0398 
pipelines,  0227 

power  generation,  0227,  0465,  1137 
combined  cycle,  see  Turbines  — 
combined  cycle 
fuel  supply,  01 30,  0293 
production,  0127,  0220,  0509 
research,  0227,  1137 
reserves,  0223,  0226,  041 1,  0598, 

0921 

storage,  0227,  1137 
sulfur  removal,  see  desulfurization 
supply -demand,  0021,  0223,  0817 
transport,  005 1 ,  1137 
washability,  0590 
Western  region,  0590 

Coal  Gasification 
agglomeration,  0589 
air  pollution  control,  see  Air 
Pollution  Control 
capital  costs,  0006,  0007,  0109, 

0223,  0225,  0226,  0393, 

0411,  0513,  0519,  0801, 

0803,  0806,  1013,  1138, 

1147 

process,  see  processes 

vs.  nuclear  stimulation,  0704, 

1023 

catalysts,  0395 
char,  0297,  0800 
costs,  0223,  0229,  0393,  0395 
capital,  see  capital  costs 
process,  see  processes 
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dust  removal,  0908 
equipment,  0225,  0395,  0462,  0800, 
0806 

forecasts,  0007,  0225,  0226,  0307, 
0411, 0601, 0923,  1013 
fuel  cell  use,  0702 
gas  interchangeability,  0374,  1214 
gas  supply  supplement,  see  Reserves 
heat  recovery,  0393 
hydrogen  production,  02 1 1,  0227 
lignite,  0007,  0395,  1010 
low-Btu,  0293,  0908 
plants,  0007,  0109,  0307,  0394,  0412, 
0462, 0913,  0923,  1010, 

1013,  see  also  specific 
process 

costs,  see  capital  costs 
El  Paso  Natural  Gas  Co.,  0007, 
0394, 0587 
forecasts,  see  forecasts 
heat  recovery,  0393 
mine-mouth,  0587 
optimization,  0395 
Pacific  Lighting  Service  Co., 

0394,  0412,  0587 
Panhandle  Eastern  Pipe  Line  Co., 
0394 

process,  see  processes 
Texas  Eastern  Transmission  Corp., 
0007,  0394,  0412,  0587 
timetable,  see  forecasts 
processes 

ash -agglomerating  fluidized  bed, 
see  fluidized  bed 
bacterial  digestion,  P-0398 
BCR  super-pressure,  see  BI-GAS 
BI-GAS,  0006,  0007,  0225,  0307, 
0394,  0395,  0803,  1013 
Bituminous  Coal  Research,  Inc., 
see  BI-GAS 

Bur.  Mines,  see  Hydrane,  stirred- 
bed,  Synthane 

carbon  dioxide  methanation,  0886 
CO2  Acceptor,  0006,  0007, 

0225, 0394, 0395, 1010, 

1013 

COED,  see  COGAS 
COG  refinery,  0803 
COGAS,  0007,  0109,  0307,  0412, 
1138 

Consolidation  Coal  Co.,  see 
CO2  Acceptor 

costs,  0006,  0007,  0109,  01 10, 
0307, 0395, 1138 
crash  development,  0229 
CSG,  see  CO2  Acceptor 
CUG,  1019 
electrofluid  bed,  see 

electrothermal,  fluidized 
bed 

electrothermal,  0297,  0395 
energy  requirements,  0297 
evaluation,  0223,  0225,  0307, 
0395,  0411,  1013 
fast  fluidized  bed,  see  fluidized 
bed 

FBH,  P-0294 

fixed  bed,  0006,  0227,  0395, 
0589, 1009 

fluidized  bed,  0227,  0293,  0372, 
0395, 0908 

EMC  COED,  see  COGAS 
Fuel  Gas  Assn.,  see  steam-iron 
Garrett,  0007 
heat  of  reaction,  0297 
heat  transfer,  see  thermal 
efficiency 
Hydrane,  0806 


hydrogasification,  0227,  0395, 

0806 

hydrogen  production,  see  hydrogen 
production 
hydrogenation,  0800 
HYGAS,  0006,  0007,  01 10,  0225, 
0307, 0374, 0395,  0412, 

1013,  1214 

IGT,  see  CUG,  HYGAS 
in-situ,  0291 

Kellogg  molten-carbonate,  0007, 
0395, 1013,  1138 
Koppers-Totzek,  1013 
Lurgi,  0006,  0007,  01 10,  0307, 
0394, 0395, 0412,  0587, 

0708, 0913,  1013 
Mayland  Pebble-Bed,  0395 
optimization,  0395 
Pittsburgh  &  Midway  Coal  Mining 
Co.,  see  SRC 

pressure  gasification,  see  Lurgi 
reaction  equilibrium,  0395 
reaction  mechanism,  0395 
refinery  approach,  0803,  0908 
Rummel  Double-Shaft,  see  slagging 
fixed-bed  pressure 
gasification 

Sabatier  reaction,  see  carbon 
dioxide  methanation 
slagging  fixed-bed  pressure 
gasification,  0227,  0395, 

1009 

SRC,  see  Q>al  —  desulfurization. 
Coal  Liquefaction  — 
processes 

steam-iron,  0006,  0908 
stirred-bed,  0589 
super  pressure,  see  Bl-GAS 
Synthane,  0006,  0225,  0227,  0307, 
0394, 0412, 0461, 0462, 

0910, 1013 
Texaco,  0908 

thermal  efficiency,  0372,  0395 
underground,  see  in-situ 
U.S.S.R.,  0291 
Westinghouse,  0293 
research.  Bur.  Mines,  0227,  1 137 
sulfur  removal,  P-0406,  0908 
thermal  pollution,  0006 
vehicle  fuel,  0461, 0462 

Coal  Liquefaction 
capital  costs,  0225,  0226,  0411, 
0803,  1138 

coal  consumption,  0127 
forecasts,  0225 
lignite,  0009 

oil  supply  supplement,  0127,  0226 
plants,  0803,  see  also  specific 
process 

costs,  see  capital  costs 
forecasts,  see  forecasts 
processes,  BI-GAS,  0803 
Bur.  Mines,  0009 
COG  refinery,  0803 
Consolidation  Coal  Co.,  0225 
CSF, 0225 
evaluation,  0225 
H-Coal,  0225 

Hydrocarbon  Research,  0225 
Pittsburgh-Midway,  see  SRC 
SRC, 0225, 0803,  0919,  1 142 

Coatings,  see  also  Leak  Control 
amine  regenerators,  0118 
ceramic,  0118 

epoxy, 0029, 0337, 0419, 1032 
internal,  0029,  0337,  0419,  1028, 
1032 


LNG  pipelines,  see  LNG  Insulation 
polyethylene  wrapping,  0420,  0621, 
0834,  0960 

polyurethane  foam,  1028 
removal,  0238 
self -cleaning  ovens,  P-0265 
thickness  measurement,  0836,  0837 
thin-film  polymer,  0235,  0237 
welds,  1032 

Colombia 

LNG  exports,  1 189 
petrochemical  plants,  0054 

Combustion,  see  also  Air 

Pollution  Control,  Flame 
Research 

burning  velocity,  0352,  1204 
catalysts,  0866 
catalytic,  0281,  1210 
closed-vessel,  0352,  1204 
flameless,  0349,  1210 
fluidized-bed,  0465 
LP-gas,  0674 

model,  0349,  0350,  0557,  0741, 0780 
noise  control,  0185,  0646,  1085, 

1205 

premixed,  0557 

products  composition,  0085,  0373 
pulsating  combustor,  0089,  P-0362 
swirl  combustor,  0345 
tunnel  burners,  0458 

Compressors 
air,  0190 

alignment,  0067,  0929 
axial,  0709,  1043 
bottle  charging,  P-0665 
centrifugal,  0027,  0304,  1212 
control,  0316,  0928 
costs,  07 1 1 
diaphragm,  0088 
double-shaft,  0027 
engine-driven,  0067,  0316,  0317, 

0364,  0524,  0711,  0726, 

0830 

gas  processing  plants,  0010,  0300 
gas  reinjection,  02  1 5 
high-pressure,  0215 
hydrogen  plants,  0304 
inspection,  0148 
large-capacity,  071  1,  1059,  1  154 
LNG  plants,  P-0627,  0726,  1043,  1059, 
1179 

lubrication  oil  analysis,  0666 
maintenance,  0364,  0666,  0830 
motor-driven,  1155 
offshore  platforms,  0215 
packaged,  0026,  0067,  0132,  0316, 
0317, 0524 

piping  design,  0026,  0317,  0524 
portable,  0026 
reciprocating,  0364,  1093 
safety,  P-0665 

turbine-driven,  0010,  0027,  0132, 
0133, 0215,  0300,  0477, 

P-0627,  0708,  0711,  0712, 

1043,  1059,  1154,  1179 
valves,  0364,  1093 

Compressor  Stations,  see  also 
Transmission  Systems 
Arctic,  0525 

barge-mounted,  0415,  1026 
Canada,  0138,  0143,  0242,  1154 
capacity,  see  construction 
cathodic  protection,  see  corrosion 
control 
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construction  additions,  0137,  0138, 
0143, 0613 

control,  computer,  see  Computers, 
Pipeline  Operation 
corrosion  control,  003S,  0149 
costs,  0707,  0828 

design,  0026,  0145,  0244,  0321,  0709, 
0710, 0829, 1156 
engine-driven,  0613,  0707,  0828 
Gt.  Brit.,  0133,  0710,  1157,  1171 
Italy,  0712 

maintenance,  0315,  0418,  0830,  0929, 
1158 

modular,  see  packaged 
motor-driven,  1155 
Netherlands,  0132,  0133,  0708 
noise  control,  0026,  0132,  0133, 

0708, 1157 
operation,  0315 

simulation,  see  Pipeline  Design 
packaged,  0026,  0317,  0415,  0524, 
1026, 1027 

piping,  0026,  0149,  0317,  0524 
portable,  0026,  1027 
safety,  1041,  1171 
skid-mounted,  see  packaged 
stations,  0026,  0027,  0152 
underground  storage,  see 
underground  storage 
turbine-driven,  0026,  0027,  0132, 
0133, 0190, 0415,  0525, 

0613,  0707,  0708,  0828, 

0929,  1026,  1027,  1154 
underground  storage,  0045,  0154, 
0613,  1041 
U.S.S.R.,  0146 
Venezuela,  0415,  1026 

Computers 

analytical  methods,  0079,  0279, 
0368, 0574 

combustion  products  composition, 
0085 

compressor  design,  1093 
compressor  stations 

control,  0152,  0315,  0827,  1025, 
1154 

cost  projection,  0707,  0828 
design,  0145,  0829,  1156 
maintenance,  0315 
simulation,  see  design 
distribution  systems 

design,  0167,  0339,  0529,  0640 
dispatching,  see  operation 
flow  calculations,  see  design 
maintenance,  0047,  0445,  0850 
operation,  0173,  0174,  0449, 
0450,  0640,  0963 
pressure  regulation,  see 
operation 

records  systems,  see  maintenance 
drUUng,  0287,  0384,  0579,  0792, 
0795, 1115 

exploration,  0206,  0207,  0208, 
0209,0210,  1122,  1123, 

1136 

gas  hydrates,  0370 
gas  processing  plants,  0214,  1 141 
gathering  systems,  0302,  0529,  1 166 
heat  processing,  0743 
LNG  tanks,  0937 
LNG  transport,  1062 
metering,  0422,  0623,  0840 
mini-,  0301,  0315,  1122 
operations  research,  1 104 
pipeline  control,  see  pipeline 
operation 

pipeline  design,  0033,  0144,  0145, 


0147,0244,0245,0321, 

0418, 0529, 0616,  1035, 

1037, 1166 

pipeline  maintenance,  0148,  0173 
pipeline  operation,  0530,  0827,  1154 
dispatching,  0036,  0037,  0151, 
0152, 0173, 1025, 1040 
flow  calculations,  0147,  0839 
gas  scheduling,  0152 
load  optimization,  1040 
simulation,  see  pipeline  design 
supervisory  control,  see 
dispatching 
supply  status,  0152 
pressure  regulation,  0569,  0640 
production  systems,  0301 
reservoirs,  see  Reservoir  Operation 
supply-demand  model,  0576 
underground  storage,  see  Storage 
well  data,  0207 
well  operation,  0151 
well  productivity,  0123,  0124 
well  stimulation,  1024 

Conservation,  see  Energy, 

Environmental  Control 

Cooking,  see  Am  Conditionii^, 
Heating,  Refrigeration 
commercial,  1075,  1076,  1078,  1079 
hydrogen  market,  0222 

Corrosion 

detection,  see  Corrosion  Control 
distribution  systems,  0049 
effect  of  air  pollution,  0077 
pipelines,  0327,  0620,  1 170,  1 173 
plastic  pipe,  0442,  0854 
rate,  0077,  0838 
steel,  0077 

stray  currents,  0049,  1170 
turbines,  0568 

Corrosion  Control,  see  also 
Coatings 

anodes,  see  Cathodic  Protection 
Argentina,  0832 
carbon  dioxide,  0112 
cathodic  protection,  see  Cathodic 
Protection 

compressor  stations,  0035 

detection,  0049,  0148,  0838,  1 198 

drilling,  0388 

gathering  systems,  0112 

hydrogen  sulfide,  0112 

inhibitors,  01 12,  01 18,  0327,  0706 

insulators,  0618 

joints,  0168 

mains,  0168,  0420 

ME  A  units,  0118 

metering  stations,  0035 

oxygen,  0112 

pipelines,  0112,  1169 

regulator  stations,  0035 

standards,  1172 

steel  pipe,  0327 

surveys,  see  detection.  Soils 

wells,  01 12,  0286,  0388,  0706 


Customer  Service 
mobile  dispatching,  1193 

Chechoslovakia 
burners,  0674 
combustion,  0674 
gas  imports,  1151 
LP-gas,  0674 

natural  gas  formation,  0586 


petrochemical  plants,  0054 
pipeline  construction,  0031,  0140, 
0931,  1162 

Dehydration,  see  also  Hydrates, 
Processing 
dehydrators,  0300 
glycol,  0122,  0215,  0915 
LNG  feed  gas,  see  LNG 
M-Pyrol,  0122 
methanol,  P-0503,  0854 
molecular  sieves,  0016,  0505 
service  lines,  P-0336,  0637 
underground  storage,  0154 

Denmark 

gas  reserves,  0820 

petrochemical  plants,  0054 

Discoveries 

Australia,  0218,  0682 

Canada,  0390,  1008 

finding/production  ratio,  0818 

Gt.  Brit.,  0389 

Ireland,  0798 

Nicaragua,  0003 

North  Sea,  0389 

Poland,  0585 

Spain,  0798 

state  listing,  0310 

Texas,  0907,  1126 

Trinidad,  0003 

U.S.S.R.,  0585,  1007 

W.  Europe,  0798 

Distribution  Systems,  see  also 
Mains,  specific  country 
Alabama  Gas  Corp.,  0628 
Arizona  Public  Service  Co.,  0968 
Arkansas  Louisiana  Gas  Co.,  1037 
Arkansas-Missouri  Power  Co.,  0628 
Atlanta  Gas  Light  Co.,  0628 
Australia,  1195 
Austria,  1020 

automotive  and  mobile  equipment, 
0441,0485, 1067, 1193 
Baltimore  Gas  and  Electric  Co., 
0850, 1068 

Boston  Gas  Co.,  0007,  0048,  0412, 
0498, 0540,  1049,  1198 
Brooklyn  Union  Gas  Co.,  0007, 
0008, 0412, 0540,  0676 
budget,  see  capital  costs 
Buzzards  Bay  Gas  Co.,  1044 
Canada,  0101,  0433 
capital  costs,  0098,  0485,  0486, 
0999 

cathodic  protection,  see  Cathodic 
Protection 

Chattanooga  Gas  Co.,  0628,  1058 
Cincinnati  Gas  and  Electric  Co., 
0628,  1192 

Citizens  Gas  and  Coke  Utility,  0628 
City  of  Austell  Natural  Gas  System, 
0532,  0628 

City  of  Brownsville  Gas  Dept.,  0628 
City  of  Colorado  Springs,  Dept,  of 
Public  UtUities,  0173, 

0852 

City  of  Corpus  Christi,  Dept,  of 
Public  Utilities,  0340 
City  of  Pensacola  Gas  Dept.,  0168 
City  Utilities  of  Springfield,  0172 
Columbia  Gas  of  Ohio,  Inc.,  0166, 
1192 

Columbia  Gas  System,  Inc.,  0007, 
0237, 0412,  1192 

Columbia  Gas  System  Service  Corp., 
0252, 0709 
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Commonwealth  Natural  Gas  Corp., 
0628 

Connecticut  Natural  Gas  Corp., 

1178 

construction,  0S45,  1070 
canal  crossing,  0447 
costs,  see  capital  costs 
forecasts,  0098,  0137 
large-diameter,  07 3S 
mileage,  0093,  0098,  0137,  0485 
pavement  breaking,  0638 
plastic  pipe,  0048,  0164,  0165, 
0334,  0442, 0443, 0485, 

0543,  0634,  0716,  0734, 

0854,  1028,  1068,  1194, 

1195, 1196, 1197 
pipe  joint,  0444 
plowing-in,  0164,  0334,  0443, 
0543,  0635,  0716,  1 194, 

1195,  1197 
service  pipe,  0441 
tubing,  0635 

construction  equipment,  0441,  1 195 
Consumers  Power  Co.,  0007,  0412, 
0444 

control,  see  operation 
corrosion  control,  see  Corrosion 
Control 

costs,  see  capital  costs 
Dayton  Power  &  Light  Co.,  1192 
DeKalb-Cherokee  Counties  Gas  Dist., 
0628 

design,  0167,  0339,  0529,  0640, 

1166 

district  heating,  0177 
East  Ohio  Gas  Co.,  0635,  1192 
Elizabethtown  Gas  Co.,  0174,  0432 
Equitable  Gas  Co.,  0739 
Fitchburg  Gas  and  Electric  Light 
Co.,  0443 

Fort  Hill  Natural  Gas  Authority, 
0628 

Fort  Payne  Gas  Board,  see  DeKalb- 
Cherokee  Counties  Gas 
Dist. 

Gardner  Gas,  Fuel  &  Light  Co.,  0443 
Gt.  Brit.,  0248,  0735,  1070,  1104 
Houston  Natural  Gas  Corp.,  0246, 
0444 

Illinois  Power  Co.,  0165 
Indiana  Gas  Co.,  Inc.,  0445 
lowa-IIlinois  Gas  &.  Electric  Co., 
0628 

Iroquois  Gas  Corp.,  1193 
Kansas-Nebraska  Natural  Gas  Co., 
0165 

Kokomo  Gas  &  Fuel  Co.,  0628 
Laclede  Gas  Co.,  0637 
leak  control 

green  plant  damage,  0464 
internal  sealing,  0168,  P-0169, 
0639, 0736 

plastic  pipe  insertion,  see 
maintenance 
program,  0046 
reporting,  see  leak  reporting 
soil  bacterial  activity,  0464 
leak  detection,  0168,  P-0169,  0334' 
leak  reporting,  0424,  0445 
LNG,  road  transport,  see  LNG 
Transput 

Lone  Star  Gas  Co.,  0634,  0734 
Lowell  Gas  Co.,  0949,  1084 
LP-gas,  see  LP-Gas 
maintenance 

cost  reduction,  P-0336,  0637 
emergency  control,  0334 
external  damage,  0050,  0441 
freezeup  control,  P-0336,  0637 


hydrate  control,  0370 
leak  surveys,  see  leak  detection 
line  stopper,  0171,  0335 
main  renewal,  see  main  upgrading, 
plastic  pipe  insertion 
main  replacement,  1 199 
main  upgrading,  0168,  0639 
pavement  breaking,  0638 
pigging,  0172 

plastic  pipe  insertion,  0048, 

0164,  0165,  0172,  0250, 

0334,  0442,  0716, 1068, 

1194 

records  systems,  0047,  0850 
scheduling,  1193 
sealoff  tool,  1071 
service  records,  see  records 
systems 

surveying,  1198 
tin  meters,  0966 
without  service  interruption, 

0171, 0248, 0335,  1084 
mapping,  0168 

Memphis  Light,  Gas  &  Water  Div., 
0628 

Metropolitan  Utilities  Dist., 

0628 

Michigan  Consolidated  Gas  Co.,  1 199 
Middle  Tennessee  Natural  Gas  Utility 
District,  0628 

Mississippi  Valley  Gas  Co.,  0963 
Montana-Dakota  Utilities  Co.,  1197 
Mountain  Fuel  Supply  Co.,  1027 
Nashville  Gas  Co.,  0628 
New  Bedford  Gas  and  Edison  Light 
Co.,  0431 

Niagara  Mohawk  Power  Corp.,  0497 
noise  control,  0636,  0638,  1201 
North  Carolina  Natural  Gas  Corp., 
0545 

Northern  Illinois  Gas  Co.,  0007, 
0365,  0475,  1041,  1072 
Northern  Indiana  Public  Service  Co., 
0447,  0628 

Northern  States  Power  Co.,  0628 
Northwest  Natural  Gas  Co.,  0433 
Ohio  Valley  Gas  Co.,  1 192 
Oklahoma  Natural  Gas  Co.,  0164 
operation 

Btu  stabilization,  0640 
communication  systems,  1 193 
computer  control,  0173,  0174, 
0449, 0450,  0640,  0963 
deliverability,  1192 
dispatching,  0173,  0174,  0449, 
0450, 0545, 0640,  0963 
emergency,  0340 
flow  calculations,  0150,  0167, 
0339,  0529,  0640 
load  planning,  see  Gas 
Industry,  Peakshaving 
network  analysis,  0339,  0640 
pipe  roughness,  0175 
Pacific  Gas  &  Electric  Co.,  0048, 
0960,  1194 

Pacific  Lighting  Service  Co.,  0007, 
0412 

peakshaving,  see  Peakshaving 
Peoples  Gas  Light  and  Coke  Co., 
0152, 0628 

Peoples  Natural  Gas,  0543 
Philadelphia  Gas  Works,  1045 
Piedmont  Natural  Gas  Co.,  0628 
Pioneer  Natural  Gas  Co.,  1201 
plastic  pipe,  see  construction, 
maintenance.  Pipe  — 
plastic 

Portsmouth  Gas  Co.,  0639 
pressure  regulation,  see  also 
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Regulator  Stations 
computer  control,  0173,  0174, 

0640 

cost  reduction,  0338 
design,  0965 

noise  control,  0636,  1201 
safety,  0447,  0739 
Public  Service  Co.  of  Colorado, 

0048 

Public  Service  Electric  and  Gas  Co., 
0007,  0545 

remote  meter  reading,  see  Meters 
River  Gas  Co.,  1 192 
Roanoke  Gas  Co.,  0628 
Rochester  Gas  and  Electric  Corp., 

0050, 0339 

safety 

accident  reports,  0739 
emergency  plans,  0340,  0968 
external  damage,  0050 
pressure  control,  see  pressure 
regulation 

standards,  0100,  0424,  0425 
San  Antonio  City  Public  Service 
Board,  0449,  0450 
San  Diego  Gas  &  Electric  Co.,  0433, 
0895,  1001 

Southern  California  Gas  Co.,  0252, 
0540,  0965, 1067,  1152, 

1189 

Southern  Natural  Gas  Co.,  0848,  1 177 
Southern  Union  Gas  Co.,  0165,  1 196 
Southwest  Gas  Corp.,  0165 
Union  Light,  Heat  &  Power  Co.,  0628, 
0941 

United  Gas  Inc.,  0444 
Washington  Gas  Light  Co.,  0857 
Washington  Natural  Gas  Co.,  0433 
W.  Germany,  0167,  0175,  0854 
West  Ohio  Gas  Co.,  1 192 
Wisconsin  Gas  Co.,  0165 
Wisconsin  Natural  Gas  Co.,  0628 

Drillii^ 

abnormally  pressured  reservoirs, 
see  overpressure 
prediction 
Africa,  0797 
Alabama,  0290 
annular  pressure  loss,  0678 
Arctic,  0680,  0899,  0905,  1003 
equipment,  see  Drilling 
Equipment 

automation,  see  computer  optimization 
blowout  control 

deep  wells,  see  deep 
explosives,  0238,  0790 
nuclear,  0790 
relief  holes,  0015,0794 
sealing,  0204 
sour  gas,  0387 
stripping,  0793 
training,  0384 

Canada,  0492,  0680,  0681, 0899,  0905 
capital  expenditures,  see  costs 
Colorado,  0290 

computer  optimization,  0579,  0792, 
0795, 1115 

costs,  0099,  0286,  0486,  0559,  0900, 
1147 

cost  reduction 

computer,  see  computer 
optimization 
data  transmission,  0795 
equipment,  0205,  0285,  0577, 

0795 

planning,  0578,  0898 
deep 

blowout  control,  0387,  0901 


12 


GAS  ABSTRACTS,  VOL.  28,  ANNUAL  INDEX  1972 


casing,  OIOS,  0286,  0578,  0583 

blowout  preventers,  0901 

conversion  devices,  see  Fuel  Cells, 

cementing,  0904 

casing,  0286,  0902 

Power  Generation, 

costs,  0286,  0900,  1147 

corrosion  control,  0286 

Total  Energy 

developments,  0290,  0579 

costs,  0901 

demand,  see  supply-demand 

deviation  control,  0105 

deep,  0105,  0286,  0900,  0901,  0902, 

electricity 

fishing,  0286 

0903,  0904 

consumption,  0924 

Louisiana,  0290 

drill  collars,  0202 

generation,  see  Power 

Mississippi,  0290,  0387 

drill  pipe,  0205,  0793,  0902 

Generation 

mud  program,  OIOS,  0578,  0903 

large-diameter,  0202 

supply  shortage,  0312 

Oklahoma,  0286,  0290  , 

logging,  see  Logging 

financial  needs,  see  capital  costs 

planning,  0286,  0578 

mud  systems,  0285,  0289,  0680,  0901 

geothermal 

supply  supplement,  1 147 

pumps,  0901 

Canada,  0702 

Texas,  0105,  0290,  0578,  0583 

rigs,  0103,  0386,  0582,  0898,  0899, 

resources,  0312,  0598,  0895, 

ultra,  0105,  0286,  0579,  0583, 

0901 

0921,  1001 

0900, 0901, 0902,  0903, 

turboexpander  use,  0779 

0904 

Dryers 

hydroelectric,  0312,  0921,  0924 

deviation  control,  0105,  0202 

burners,  P-0550,  P-0969 

hydrogen,  see  Hydrogen  —  energy 

directionality,  0491 

rotary,  P-0069 

system 

environmental  control,  0680 

vertical,  0383 

market,  see  consumption 

fishing,  0286 

natural  gas,  see  Natural  Gas, 

flexodrilling,  0579 

Drying 

Reserves 

Florida,  0290 

aggregate,  0383 

nuclear 

fluids,  0338,  0487,  0796,  see  also 

air  pollution  control,  see  Ak 

Canada,  0702 

mud 

Pollution  Control 

capital  costs,  0313 

foam,  0203 

asphalt,  0784 

efficiency,  0921 

footage,  0099,  0290,  0583 

crops,  097 1 

fast-breeder,  0018,  0020,  0021, 

forecast-reviews,  0290 

France,  P-0069 

0095, 0344,  0921 

in-situ  coal  gasification,  0291 

grain,  P-0550,  P-0969,  1077 

fusion,  0921 

Iran,  0289 

mortar,  P-0740 

light-water,  0344 

jetted-particle,  0579 

paint,  0644,  P-0740,  0972 

Netherlands,  0409,  1002 

large-diameter,  0202,  0329 

plaster,  P-0740 

regulatory  delay,  0020 

lease  sales,  0095 

powder,  P-0069 

supply -demand,  0020,  0021,  0130, 

logging,  see  Logging 

sand,  0383 

0308, 0313,  0414,  0598, 

Michigan,  0290 

sugar  beets,  0052 

0919, 0921,0924,  1019, 

mud,  see  also  fluids 

1141, 1150 

additives,  0285,  0289,  0487, 

East  Germany 

U.S.S.R..  0220 

0490, 0903,  1005 

gas  purification,  P-0814 

world,  0021,  0313 

circulation,  0678,  1110 

petrochemical  plants,  0054 

oil,  see  Oil 

deep,  see  deep 

oil  shales,  see  Oil  Shale 

formation  contamination,  0796 

Ecuador 

policy  formulation,  0018,  0021, 

gumbo  shales,  see  additives 

LNG  exports,  1051,  1189 

0127,0130,0221,0228, 

invert-emulsion,  see  additives 

0308,  0414,  0508, 0510, 

Louisiana,  0285 

0576, 0599,  0601, 0677, 

oil-base,  0487 

petrochemical  plants,  0054 

0787, 1145, 1150 

polysaccharide  polymer  salts,  see 

pipeline  construction,  0931 

regulations,  effect  on  gas,  0597, 

additives 

0599 

salt-saturated,  see  additives 

Electricity,  see  Energy,  Power 

effect  on  oil,  0599,  1 145 

shale  control,  0285,  0490 

Generation 

requirements,  see  supply -demand 

tracers,  0796 

solar 

water-base,  0487 

Energy,  see  also  Power  Generation 

California,  1105 

offshore,  see  Offshore  Drilling 

agricuiiural  wastes,  0312 

Canada,  0702 

overpressure  prediction,  0581, 

capital  costs,  0017,  0414,  0519, 

collectors,  0821, 0921,  0925, 

0679,  0791,0897,  1111, 

0597, 0787 

1149 

1112 

coal,  see  Coal 

supply -demand,  0312,  0919,  1019 

penetration  increase,  0490,  0577, 

conservation,  0895,  1001,  1105,  1150 

utilization.  0925 

1117 

consumption 

supply-demand 

rate  increase,  see  footage. 

Austria,  1020 

A.G.A.,  0576 

penetration  increase. 

distribution,  0130,  0230,  0308, 

California,  1105 

Reserves  —  supply 

0414,  0924 

Canada,  0702 

supplements 

effect  on  air  pollution,  0463 

capital  costs,  0017,  0414,  0519, 

safety,  0578 

Europe,  0611 

0597, 0787 

blowouts,  see  blowout  control 

forecasts,  see  supply-demand 

computer  model,  0576 

Texas,  0290 

France,  0226,  0411 

Dept,  of  Interior,  0130 

turbodrilling,  0792,  1117 

Gt.  Brit.,  0226,  0411 

effect  of  air  pollution  control. 

underground  storage,  P-0247 

industrial,  see  distribution 

see  Ak  Pollution  Control 

U.S.S.R.,  0579,  0790,  1007 

Italy,  0226,  0411 

FPC,  0129, 0221 

wUdcats,  0093,  0099,  0290,  0583 

Japan,  0226,  0411,  0893 

IGT,  0226,  0308,  0411,  1019 

Netherlands,  0409,  1002 

methodologies,  0129,  0576,  0598 

Drfliing  Equipment 

1930-1970,  0463 

national  security,  see  policy 

Arctic,  0582,  0680,  0899 

1960-68,  0924 

formulation 

bits,  0105,  0903 

per-capita,  0463,  0599 

Netherlands,  0409,  1002 

damage  control,  0205,  0584 

power  generation,  0463 

1950-80,  1145 

diamond.  0105,  0289,  0896,  1 1 17 

residential,  see  distribution 

1970-80,0520 

large-diameter,  0202 

steel  industry,  0551 

1970-85,  0007,  0017,  0308,  0312, 

performance,  0896,  1117 

U.S..  0226,  041 1.  0414,  0822, 

0313,  0414.  0599,  0919 

protection,  see  damage  control 

0924 

1970-90,  0230,  0519,  0822,  1 141 

selection,  0577 

W.  Germany,  0201,  0226,  0411. 

1970-2000,0021,0129,0130, 

steel-toothed,  0205 

0511,  1022 

0225.0226,0307,0411, 

tungsten  carbide,  0205 

world,  0230 

0463, 1105, 1150 
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1970-2050,  1019 
1973-2000,  0787 
1975-90,  0520 

NPC, 0129, 0231,  0232,  0312, 

0313, 0414, 0520 
OGJ,  0520 

population  growth,  0130,  0599, 
0822, 1019 
production  rate,  0509 
recoverable,  0021,  0408,  0508, 

0598,  0921,  0923 
U.S.  Geol.  Surv.,  0598 
U.S.S.R.,  0220 
tidal,  0312,  0921 
wind,  0921 

Engines,  see  also  Compressors, 
Generators,  Power 
Generation,  Total 
Energy  Systems 
air  pollution  control,  see  Air 
Pollution  Control 
automotive 

compressed  natural  gas,  see 
natural  gas 

conversion  from  gasoline,  0283, 
0556,  0575,  0976,  1086 
dual-fuel,  0556,  1102 
emission  control,  see  Air 
Pollution  Control 
LNG, 0780, 0976,  0977,  1086 
LP-gas,  0199,  0283,  0575,  1086, 
1102 

maintenance,  1067,  1102 
natural  gas,  0461,  0556,  0976, 

0977,  P-0978,  1086,  1102 
nitrogen  oxides,  see  Air 
Pollution  Control 
propane,  see  LP-gas 
combustion,  0780 

compressor  drive,  0067,  0316,  0364, 
0707,0711,0726,0830, 

1158 

control,  0067,  0316,  0765,  0928 
conversion,  0283,  0556,  0575,  0976, 
1086 
diesel,  0746 

dual-fuel,  0556,  0726,  0765,  1063, 
1102 

emissions  control,  see  Air 
Pollution  Control 
LNG  plants,  0726 
LNG  tankers,  1063 
LP-gas,  see  LP-Gas 
lubrication,  0468,  0666 
maintenance,  0068,  0364,  0468,  0666, 
0830, 1158 

power  generation,  0746 
solar,  0925 

total  energy  systems,  0059,  0457, 

0549 

Environmental  Control,  see  also 
Air  Pollution  Control, 

Land  Pollution  Control, 

Noise  Control,  Water 
Pollution  Control 
air  conditioning,  P-0266 
amusement  parks,  0747 
Arctic,  0680 
coal  gasification,  0803 
coal  liquefaction,  0803 
comfort  evaluation,  0641,  1202 
drilling,  0388 

effect  of  industry  operations,  0788, 
0789 

effect  on  energy  supply,  0226,  0232, 
0414 

enthalpy  exchangers,  0757 


humidity  control,  0757,  P-0759 
nuclear  stimulation,  0704 
pipeline  construction,  0526 

Equilibrium,  see  Analytical 
Methods,  specific 
system 

Ethane 

air  pollutant,  see  Air  Pollution 
Control 

calorimetry,  0088 
carbon  dioxide  solubility,  0082 
costs,  0696,  0920 
demand,  see  supply-demand 
density,  1098 

effect  of  gas  shortage,  0696,  0920 
enthalpy,  0080 

equilibrium,  see  phase  equilibria 
food  synthesis,  P-0460 
from  LNG,  P-0810 
from  natural  gas,  0300,  0356,  0690, 
P-0973,  0998,  see 
also  recovery 

gasoline  production,  P-0973 
ioule-Thomson  coefficients,  0278 
K-values,  0194 
market,  see  sales 
mixture  with  hydrogen,  0670 
mixture  with  hydrogen  sulfide,  1098 
mixture  with  methane,  0088,  0195, 
0278,  0379,  0670 

mixture  with  methane-hydrogen,  0670 
mixture  with  methane-propane,  0082, 
0194,  0379,  0670 
mixture  with  propane,  0194,  0379, 
0670 

Mollier  diagram,  0086 
oxidation,  0464 

phase  equilibria,  0194,  0195,  0670, 
1213 
price,  1216 
production,  001 1 

recovery,  0013,  0300,  0356,  0690, 
see  also  Ptocessii^ 
refrigerant,  see  Refrigerants 
sales,  0998,  1218 
SNG  production,  001 1 
solubility,  0379 
storage,  0329 

supply-demand,  0690,  1216 

Ethylene 

calorimetry,  0088 

effect  of  gas  shortage,  0920 

flames,  0354 

green  plant  damage,  0464 

in  soil,  0464 

mixture  with  hydrogen,  0088 
Mollier  diagram,  0086 
production,  0920,  P-0939 
refrigerant,  see  Refrigerants 
storage,  0044,  0157,  0329,  0845 
terminals,  0044 
transport,  0157,  P-0939 

Europe,  see  also  specific  country 

exploration,  0798 

gas  reserves,  0820 

gas  supply-demand,  0893 

helium  supply,  1014 

LNG  imports,  0844 

LNG  market,  0309 

pipeline  construction,  0611 

Exploration,  see  also  Geotogy 
Africa,  0797 

Arctic,  0128,  0390,  0680,  1007, 

1008 


Australia,  0218 
California,  0895,  1001 
Canada,  0101,  0128,  0206,  0219, 
0390,  0492, 0680,  0681, 

1008 

capital  costs,  0092,  0099,  0486 
computer  application,  0206,  0207, 
0208,  0209,  0210,  1122, 

1123, 1136 

costs,  0005,  0094,  0704,  1023,  1120, 
see  also  capital  costs 
data  processing,  see  computer 
application 

effect  of  federal  regulations,  0095 
Georgia,  0106,  0107 
Gt,  Brit.,  0389 
Italy,  1 129 
Jamaica,  0003,  0004 
Kentucky,  0106,  0107 
lease  sales,  see  Drilling 
logging,  see  Loggit^ 
mapping,  0206,  1121 
Maryland,  0106,  0107 
methods,  see  computer  application, 
mapping,  seismic, 
stratigraphic  traps 
Mexico,  0108 

natural  gas  formation,  see  Natural 
Gas 

New  York,  0106,  0107 
offshore,  see  Offshore  Exploration 
Ohio,  0106,  0107 
Pennsylvania,  0106,  0107 
research,  1137 

seismic,  0207,  0208,  0209,  0210, 

1122. 1123. 1124. 1127, 
1129,  1133,  1136 

stratigraphic  traps,  1118,  1119, 

1121. 1124. 1125. 1127, 
1129,  1130,  1131,  1132, 
1134, 1135 

Tennessee,  0106,  0107 
Texas,  0108,  0907 
U.S.S.R.,  1007 
utility  role,  0128 
W.  Europe,  0798 
W.  Virginia,  0106,  0107 
wildcats,  see  Drilling 
world,  0410 

Explosions,  see  also  Combustion, 
Flame  Research, 

Fracturing,  specific 
system 

burning  velocity,  0352 
contained,  0352 
LNG  plants,  0629 

LNG  spills,  0158,  0332,  0434,  1185 
LNG  tankers,  0332 
methane-air,  0352 
nuclear 

underground  storage,  see  Storage 
well  stimulation,  see  Fracturing 
offshore  applications,  0238 
pipeline  construction,  0238,  0831 
pipeline  maintenance,  0238 
pipeline  welding,  0238 
production  platforms,  0238 
propane,  0673 

well  blowout  control,  0238,  0790, 
see  also  Drilling, 

Offshore  Driilii^, 

Well  Operation 

well  stimulation,  see  Fracturing 
Filtration,  see  Purification 
Finance 

accounting,  0094,  0484 
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bonds,  0094 

capital  costs,  0092,  1147 
interest  during  construction,  0094 
LNG,  see  LNG 
rate  of  return,  0999 
revenues,  0093,  1 103,  1109 
SNG  industry,  0229 
storage  costs,  0484 
taxes,  0094 

Finland 

gas  imports,  1151 
petrochemical  plants,  0054 
pipeline  construction,  0140,  1162 

Flame  Research,  see  also 

Combustion,  Explosions 
aeration  measurements,  0057,  0546 
air  pollutants,  see  Ak  PoUution 
Control 

burning  velocity,  0352,  1204 
confined-jet  flames,  recirculation, 

0346 

diffusion  flames 
composition,  0482 
length,  0748 
nozzle  effect,  0748 
radiation,  0354 
surrounding  air  velocity,  0748 
turbulence,  0354 
edge-mixing,  0353 
flame  detectors,  see  Burners 
flame  size,  0555 
ignition  temperature,  0347 
inhibition,  0347 
isothermal  diffusion  flames, 
turbulence,  035 1 
isothermal  swirling  flames,  vortex 
core  precession,  0345 
linear  measurement,  0351 
LNG  fires,  see  LNG  Safety 
luminous  diffusion  flames,  radiation, 
0354 

methane/oxygen  flames,  0355 
natural  gas/air  flames,  0572 
nitrogen  oxides,  see  Ak  Pollution 
Control 

noise  control,  0555,  1085 
quality  control,  0057 
radiation  spectra,  0354 
recirculation  prediction,  0346 
soot  formation,  0975 
stability,  0345 
blowoff,  0546 
combustion  air,  0348 
composition  profiles,  0482 
free-jet,  0467 

gas  interchangeability,  0546 
injector  effect,  0348 
pilot  burners,  0273,  0348 
precracking,  0348 
preheating,  0348 
refractory  tubes,  0349 
swki  effect,  0348 
thrust  effect,  0348 
with  discs,  0348 
with  oxygen,  0348 
with  quarts,  0348 
with  tunnels,  0348 
swirling  flames,  vortex  core 
precession,  0345 

temperature  measurement,  0355,  0368 
turbulent  axial  flames,  vortex  core 
precession,  0345 
turbulent  diffusion  flames 
combustion  length,  0749 
furnace  performance,  0749 
linear  measurement,  0351 


noise  control,  0555,  1085 
turbulence,  0351 
velocity  effect  on  noise,  0555 

Food  Processing,  see  also  Cooking, 
Drying 
brewing,  1077 
butcheries,  1079 
grain  drying,  P-0550 
Japan,  P-0459,  P-0460 
LNG  refrigeration,  0728 
malt  drying,  1077 
sanitizing,  P-0074,  P-0654 
sugar,  0052 

synthesis,  0222,  P-0459,  P-0460, 
P-0750 

W.  Germany,  1079 

Food  Synthesis,  see  Food 
Processing 

Fracturing,  see  also  Exploration, 

Well  Stimulation 

chemical  explosive,  0227,  1024,  1137 
fluids,  0024,  0131,  0233,  0705 
hydraulic,  0024,  0131,  0227,  0233, 
0705 

nuclear,  0130,  0227,  P-0927 
Bur.  Mines,  1137 
commercial  schedule,  0704,  1023 
economics,  0704,  1023 
gas  supply  supplement,  see 
Reserves 

projects,  0025,  0095,  0610, 

0825 

safety,  0704,  1023 
U.S.S.R.,  0025 
vs.  alternatives,  0704,  1023 
pavement,  0638 

France 

air  conditioning,  P-0807 
air  pollution  control,  0121,  0180, 
0407 

appliances,  0467,  P-0753 
burners,  0256,  0257,  0363,  0467, 
P-0743,  P-0773 
combustion,  0085 
conversion  to  natural  gas,  0257 
drilling,  0488,  0792,  1117 
dryers,  P-0069 
energy  consumption,  0551 
ethylene,  0845 

exploration,  0493,  0798,  1136 
flame  research,  0057,  0348 
furnaces,  0187,  0472,  0551, 0768, 
P-0773 

gas  composition,  0085,  0546 
gas  fields,  0123,  0328,  0546 
gas  heating  value,  see  gas 
measurement 
gas  imports,  0309,  1151 
gas  interchangeability,  0546 
gas  measurement,  0193,  0546 
gas  price,  0309 

gas  processing,  0014,  P-0807,  0914, 
1014 

gas  production,  0488,  0798,  0820 
gas  ranges,  P-0753 
gas  reserves,  0123,  0820 
heat  exchangers,  0954 
heat  processing 
brass,  0472 
brick,  P-0773 
cement,  0256,  0257,  0363 
ceramic,  P-0773 
chromium,  P-0768 
controlled  atmospheres,  0472 
copper,  0472 


energy  consumption,  0551 
glass,  0363,  P-0773 
iron  ore,  0551,  P-0768,  P-0773 
powder,  P-0069 
steel,  0187,  0363,  0551 
helium  from  natural  gas,  1014 
kilns,  0256,  0257 
liquefaction,  P-0807 
LNG  imports,  0331 
LNG  measurement,  0632 
LNG  plants,  0632,  0940,  0954 
LNG  regasification,  0935 
LNG  safety,  0332 
LNG  storage,  0538,  0935,  1191 
LNG  tanks,  0845,  0936,  1052 
LNG  tankers,  0332,  0953,  1046,  1191 
LNG  terminals,  0538 
LNG  transport,  0332 
natural  gas  formation,  0586 
natural  gasoline,  P-0807 
nitrogen  from  natural  gas,  1014 
noise  control,  0452 
oil  production,  0798 
peakshaving,  0632 
petrochemical  plants,  0054 
pipeline  construction,  0031,  0140, 
0931 

propane,  0472 
refrigeration,  P-0807 
regulator  stations,  0452 
sulfur  plants,  0121,  0407 
sulfur  recovery,  0407 
underground  storage,  0328,  0426 
water  heating,  0180,  P-1089 
well  productivity,  0123 

Fuel  Cells 
Canada,  0702 
energy  market,  0312 
hydrogen,  0222,  0224,  P-0917 
methanol-air,  0312 
natural  gas,  0312 
residential,  0365,  0676 

Furnaces,  see  also  Burners, 

Heat  Processing,  Kilns, 

Ovens 

air  pollution  control,  see  Ak 
Pollution  Control 
air-circulating,  0186 
air  preheat,  P-0658 
blast,  055 1 

burners,  P-0658,  P-0763,  P-0767, 
P-0773,  P-0876,  P-0878, 
P-0990,  P-0993 
car-type,  P-0276 
coal  firing  with  natural  gas, 

P-0667 

combustion  length,  0749 
computer  control,  0743 
conversion 

air /gas  mixing,  P-0990 
to  LP-gas,  0786 

to  natural  gas,  0342,  0552,  0644 
crucible,  P-0994 
cupola,  0255 

cylindrical,  0346,  0471,  1095 
explosion  control,  see  safety 
food  processing,  0052 
glass  melting,  0552,  P-0669 
heat  exchangers,  P-0267,  P-0669 
heat  transfer,  1095 
high-temperature,  0227 
insulation,  0470 

jet-impingement,  0643,  0742,  0859 
longitudinal-circulating,  0772 
low-temperature,  0186,  0274 
LP-gas,  0783,  0786 
metal-treating 
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aluminum,  0186,  0471 
automotive  parts,  0783 
bars,  P-0882 

billet  reheating,  0181,  P-0668 
copper  alloys,  0186 
ore  reduction,  P-0768 
rapid-heating,  0182,  0643 
smelting,  0255,  P-0769,  1083 
steel,  0182,  0183,  0184,  0187 
MHD,  0227 

mobile  homes,  P-0065,  P-0763 
multihearth,  0052,  0058 
natural-draft,  0564 
noise  control,  0185,  P-0267,  0564, 
0646,  P-0669,  1205 
ore  reduction,  P-0768 
overhead  conveyor,  0184 
performance,  0346,  0471,  0749, 
1095 

propane,  0783 
pusher,  0181,  0183,  0187 
rapid-heating,  0643,  0741 
recirculation  prediction,  0346 
refineries,  0272 
roller  hearth,  0469 
rotating,  P-0768 
safety,  0271,  0565 
sewage  incineration,  0058 
single-layer  wall,  0774 
soaking-pit,  P-0276 
stress-relief,  0274 
suspended  roofs,  0470 
temperature  control,  P-0065,  0274, 
0774 
tilting,  0471 
tunnel,  P-1094 
vertical  traveling,  0472 
walking-beam,  0181,  0187,  P-0276 
warm-air,  P-0759,  P-0763,  P-0876 

Gas  Discoveries,  see  Discoveries 

Gas  Fields,  see  also  specific  country 

Alaska,  0277 

Algeria,  0328,  0501 

Arizona,  0277 

Australia,  0218,  027,  0318 

California,  0277 

Canada,  0301,  0699,  0816,  0933 
Colorado,  0277 
Boxer,  1118 
Florida,  0277 
France,  0328 

gas  composition,  0277,  0546 

gas  heating  value,  0546 

giant,  0223 

Gt.  Brit.,  0135 

Italy,  1129 

Kansas,  0277 

Louisiana,  0277 

Southwest  Lake  Arthur,  1131 
Mississippi,  0277 
Muldon,  0848 
Netherlands,  0404 
Nevada,  0277 
New  Mexico,  0277 

Blanco  Mesaverde,  0124 
New  York,  0277 
North  Sea,  0389 
Norway,  0215 
Ohio,  0277 
Oklahoma,  0277 
Pakistan,  0277 
Pennsylvania,  0277 
Texas,  0277 
Bammel,  0246 
Hastings,  0302 
Katy,  0306 


North  Milton,  0246 
offshore,  1126 
Port  Acres,  1124 
Port  Arthur,  1124 
U.S.S.R.,  0385,  1007,  1021 
Utah,  0277 
Virginia,  0277 
W.  Virginia,  0277 
Sissonville,  1130 
world,  0223,  0546 
Wyoming,  0277 

Gas  Grills 

barbecue,  P-0985 

freezeup  control,  P-0336,  0637 

piping,  P-0336,  0637 

portable,  P-0782 

propane,  P-0782 

Gas  Industry 
Algeria,  0309 
Australia,  0218 
Austria,  0309,  1000,  1020 
Belgium,  0309 

capital  costs,  0092,  0098,  0486 
community  development,  0096,  0676 
construction  costs,  see  capital  costs 
diversification,  0094,  0895,  1001, 
see  also  community 
development 

environmental  conservation,  0788, 

0789 

finance,  see  Finance 
France,  0309 
gas  price 

Algerian  gas,  0309 

Dutch  gas,  0309 

effect  on  compression  cost, 

0707 

effect  on  ethane,  0696 
effect  on  marketing,  0894 
effect  on  petrochemical  industry, 
0111,0259 

effect  on  propane,  0696 
effect  on  supply-reserves,  0017, 
0019,  0093,  0129,  0510, 

0516, 0576,  1152 
Libyan  gas,  0309 
LNG,  0221 
North  Sea,  0309 
policy  formulation,  0018,  0894 
regulations,  1 144 
SNG,  see  Manufactured  Gas, 
specific  process 
U.S.S.R.  gas,  0309 
vs.  cost  of  living,  0604 
Gt.  Brit.,  1109 
Italy,  0309 
Libya,  0309 

management,  0891,  1106 
Netherlands,  0309,  0409 
Ohio,  1192 

operations  research,  1104 
planning,  0176,  0677 
regulations 

accounting,  0094 
economic  stabilization,  0001 
effect  on  gas  supply,  0001, 

0017, 0019, 0097,  0576 
gas  price,  see  gas  price 
policy  formulation,  see  gas  price. 
Energy 

supplemental  supplies,  0228, 

0497,  0516,  0894 
Spain,  0309 

supply  shortage,  see  Reserves 
U.S.S.R.,  0309,  1021 
W.  Germany,  0201,  0309,  0511,  0600, 
1022 


world,  0092,  0891,  1106 

Gas  Lights 
control,  P-0755 

freezeup  control,  P-0336,  0637 
greenhouses,  1080 
mantle,  P-0870 
piping,  P-0336,  0637 
windproof ,  P-087 1 

Gas  Measurement,  see  also 
Analytical  Methods, 

Meters,  Metering 
composition,  0193 
flow  rale,  0193,  045  1 
interchangeability,  0546 
SI  units,  0193,  0481 

Gas  Ptice,  see  Gas  Industry 

Gathering  Systems 
capital  costs,  0093,  0486 
compressor  capacity,  0613 
computer  control,  0302 
construction  forecasts,  0098,  0613 
corrosion  control,  0112 
costs,  see  capital  costs, 

construction  forecasts 
design,  0529,  1166 
leak  control,  0424 
standards,  0424,  0425 
Texas,  0302 

Generators 

absorption  refrigeration,  P-0874 
gas,  P-0770,  P-1082 
MHD,  0227 
noise  control,  0191 
turbine-driven,  0191,  0477 

Geology,  see  also  Exploration 
Canada,  0002 
Georgia,  0106,  0107 
Gt.  Brit.,  0389 
Jamaica,  0003,  0004 
Kentucky,  0106,  0107 
Maryland,  0106,  0107 
New  York,  0106,  0107 
North  Sea,  0906 
Ohio,  0106,  0107 
Pennsylvania,  0106,  0107 
stratigraphic  traps,  1118,  1121,  1124, 
1127,  1129,  1130,  1131, 

1132, 1134, 1135 
Tennessee,  0106,  0107 
W.  Virginia,  0106,  0107 

Great  Britain 

air  pollution  control,  026 1 
analytical  methods,  0368 
blast  furnace  gas,  0342 
boilers,  1211 

burners,  0273,  0657,  P-0664,  0879, 
0880 

cathodic  protection,  0401 
coal  gasification,  P-0294,  1009 
coke  oven  gas,  0342 
combustion,  0345,  0741 
compressors,  0726,  1212 
compressor  stations,  0133,  0244,  1157 
conversion  to  natural  gas,  0342,  0552, 
0636, 1070, 1104, 1109, 

1211 

distribution  systems 

construction,  0612,  0735, 

1070 

conversion,  0636,  1070 
maintenance,  0961 
plastic  pipe,  0250 
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pressure  increase,  0338 
engines,  0726,  0746,  0765 
exploration,  0389,  0798 
flame  research,  0273,  0345,  0368, 
0748,  0749,  1204 
furnaces,  0182,  0187,  0342,  0552, 
P-0668,  P-0769,  P-1094 
gas  composition,  0546 
gas  discoveries,  0389 
gas  fields,  01 35,  0389,  0417,  0546 
gas  heating  value,  see  gas 
measurement 
gas  industry,  1 109 
gas  measurement,  0083,  0546,  0995 
gas  price,  0309 

gas  processing  plants,  0014,  0914 
gas  production,  0798 

systems,  see  production  systems 
gas  reserves,  0820 
gas  terminals,  0245,  0422,  1171 
gathering  systems,  0417 
heat  processing,  see  also  furnaces. 

Heat  Processing 
conversion,  see  conversion 
gas  enrichment,  0342 
glass,  0552 
LP-gas,  0786 

metals,  0182,  0187,  0342,  P-0668 
porcelain,  P-1094 
heaters,  0261,  0745 
heating,  0261,  0745 
hydrocarbon  steam  reforming,  P-0495, 
P-0805 

insulation,  0030 

leak  control,  0170,  0250,  0961 

leak  detection,  0961 

LNG  composition,  0163 

LNG  imports,  0331 

LNG  plants 

Ambergate,  0045 
Canvey  Island,  0726,  0955 
costs,  0040,  0729 
Glenmavis,  0045,  0729,  0955 
Hirwaun,  0045 
listing,  0538 
Partington,  0045,  0955 
satellite,  0040 
LNG  safety,  0163 
LNG  storage,  0538,  P-0938 
LNG  tanks,  0437,  0439 
LNG  terminals,  0538,  0726 
LNG  transport,  0040 
LP-gas,  0786 

manufactured  gas,  see  specific  gas 
marketing,  1109 

metering,  0245,  0422,  0623,  0840 
methane  from  lean  natural  gas,  01 14 
noise  control,  0133,  0636,  1157 
oil  gasification 

catalysts,  0212,  P-0299,  0391 
CRG,  0212,  P-0295,  0298,  0391, 
0392,  1009 

CRG  methanation,  P-0396 
crude,  0298,  0799 
deasphalted  oil,  0799 
FBH  process,  0298,  0799,  1009 
feed  desulfurization,  P-0911 
gas  oil,  0799 
GRH,  1009 

light  petroleum  distillate,  0212 
naphtha,  P-0295,  0298,  P-0299, 
P-0396,  0588 
oil  production,  0798 
operations  research,  1104 
ovens,  P-0983 

peakshaving,  0040,  0733,  0955 
petrochemical  plants,  0054 
pipe,  plastic,  see  plastic  pipe 
pipe  insulation,  0030 


pipeline  construction,  0031,  0140, 
0931, 1162 

offshore,  0135,  0417,  0527,  0612 
pipeline  design,  0033,  0145,  0321, 
0418 

pipeline  operation,  0036,  0245,  0303 
pipeline  welding,  0135,  0139 
plastic  pipe,  0250,  1069 
power  generation,  0746 
pressure  regulation,  0636,  1 104, 

1171 

production  systems,  0135,  0303,  0820 
SNG  from  coal,  see  coal  gasification 
SNG  from  naphtha,  see  oil 
gasification 

SNG  from  oil,  see  oil  gasification 
storage,  0040 

total  energy  systems,  0055,  0059 
town  gas,  flame  length,  0748 
turbines,  0745,  0746,  0777 

Greece 

exploration,  0798 
petrochemical  plants,  0054 

Heat  Exchangers 
costs,  0393 
enthalpy  type,  0757 
furnaces,  P-0267,  P-0669 
heat  recovery,  0393 
heaters,  P-0988 

LNG  plants,  0954,  1180,  1181,  1183 

LNG  regasification,  1047 

needle-type,  0467 

noise  control,  P-0267 

ovens,  P-0264 

ranges,  P-0754 

reactors,  see  regenerators 

regenerators,  P-0264,  0980 

running-film,  1047 

sensible  heat,  0757 

SNG  plants,  0393,  P-0396 

water  vapor,  see  enthalpy  type 

Heat  Processing,  see  also  Drying, 

Food  Processing, 

Furnaces 

air  pollution  control,  see  Air 
Polution  Control 

aluminum,  0182,0186,  0471, 0643, 
0772,0859,0884 
brass,  0182,  0469,  0472,  0859 
brick,  P-0773,  0786 
cement,  0256,  0257,  0363 
ceramic  and  tile  products,  0252, 

0258,  0275,  P-0771,  P-0773, 
P-0993 

conversion  from  coal,  0253 
enameling,  P-1094 
energy  consumption,  0414 
infrared,  P-1096 
chemical  products,  0414 
chrome,  P-0767 
chromium,  P-0768 
controlled  atmospheres,  0183,  0252, 
0253,  P-0276,  0341, 0453, 
0469,  0472,  0603,  P  0667, 
0743,  P-0770,  P-0970, 

P-1082 

copper,  0182,  0186,  P-0276,  0469, 
0472, 0859, 0866,  0884 
crop  drying,  see  Drying 
energy  demand,  0414 
glass,  0363,  0414,  0552,  P-0669, 
P-0773 

iron,  P-0773,  P-0990 
fluid-bed  reactor,  034 1 
fuel  consumption,  0551 
gas  enrichment,  0342 


ore  reduction,  0222,  0341,  0453, 
0551,  0603,  P-0766, 

P-0768 

smelting,  0255,  P-0667 
lime,  0052,  0786 
limestone,  0254 
magnesium,  P-0994 
metal,  0603,  P-0770,  P-1082,  see  also 
specific  metal 
annealing,  0646 
bars,  P-0882 
billet  reheating,  P-0668 
energy  consumption,  0414 
fume  suppression,  P-0767 
high  penetration,  P-0993 
infrared,  P-1096 

jet-impingement,  0643,  0742,  0859 
malleabilizing,  0646 
noise  control,  0646 
precious,  0251 

scale  control,  P-0276,  0866,  see 
also  controlled 
atmospheres 
scrap,  0884,  1083 
smelting,  P-0769 
noise  control,  0185,  0646 
ore,  see  iron 
paint  drying,  see  Drying 
paper,  0414 
powder,  P-0069 
steel 

annealing,  0743 
bar  rolling,  0187 
billets,  0181 
carburization,  P-0970 
computer  control,  0743 
forgings,  0184 
enrichment,  0342,  0363 
hardening,  0183,  0774,  P-0970 
quenching,  0183,  0783 
rapid-heating,  0182,  0643 
scale  control,  0866 
stainless,  P-0767 
tempering,  0183 

Heat  Recovery 

engine  exhausts,  0895,  1001 

flue  gas,  0455 

furnaces,  P-0065 

heater  exhausts,  0180 

SNG  plants,  0393 

turbine  cooling  water,  0177 

turbine  exhausts,  0214,  0456,  0567 

Heat  Transfer 

coal  gasification,  0395 

fluidized  beds,  0372 

furnaces,  1095 

heat  exchangers,  0467,  1047 

heaters,  1091 

LNG  fires,  1045 

LNG  vaporizers,  1047 

pulsating  combustors,  0089 

water  heaters,  P-0074,  P-0359,  P-1089 

Heaters 

air  curtains,  P-0658 
burners,  P-0658,  P-0763 
catalytic,  0281,0483,  1210 
gas  turbine,  0745 
Gt.  Brit.,  0261 

industrial,  005 1 . 0272,  0343,  045  5 
infrared,  0051,  0343,  0889,  P-1096 
LP-gas,  see  LP-Gas 
makeup,  0261,  P-0658 
porous-tube,  1091 
preheaters,  0455,  P-0875 
process,  see  Furnaces 
radiant,  P-0763 
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residential 

combination,  P-0066,  P-1092 
compact,  P-0065,  P-0988,  P-1092 
condensate  control,  P-0986 
heat  exchangers,  P-0988 
mobile  homes,  P-0065,  P-0763 
modular,  P-1092 
water,  see  Water  Heaters 
W.  Germany,  P-0066 

Heatii^ 

agricultural 

animal  raising,  0865 
greenhouses,  1080 
orchards,  P-0675,  0864,  0890 
air  pollution  control,  see  Air 
Pollution  Control 
apartments,  P-0266,  0857,  1081 
cargo  holds,  0483 

comfort,  see  Environmental  Control 
commercial,  P-0260,  0261, 0414,  P-0740, 
0745 

orchards,  see  agricultural 
district,  0177,  0895,  1001 
Gt.  Brit.,  0261,  0745 
hospitals,  P-0266,  0554,  0646 
industrial,  0051,  P-0260,  0261,  0343 
makeup,  P-0260,  0261 
Netherlands,  0409 
noise  control,  0646 
offices,  P-0266,  0857 
residential 

combination  system,  P-0066,  P-1092 
costs,  0642,  1103 
energy  consumption,  0414 
hydrogen  system,  0222 
mobile  homes,  P-0065,  P-0763 
single-family,  0642,  1092 
schools,  P-0266 
solar,  1149 
sports  complex,  0177 
water,  see  Water  Heating 
W.  Germany,  0177,  1080 

Heating-Cooling,  see  Air 

Conditioning,  Heating 

Helium,  see  also  Processing 
France,  1014 

from  natural  gas,  01 14,  0277,  0356, 
P-0808,  1014 

mixture  with  nitrogen,  0670 
phase  equilibria,  0670 
Poland,  1014 
production,  1014 
reserves,  1014 

Humidity  Control,  see  Environmental 
Control 

Hungary 

gas  imports,  1151 
gas  processing  plants,  0014,  0914 
petrochemical  plants,  0054 
pipeline  construction,  0031,  0140, 
0931,  1162 

Hydrates,  see  also  Ddiydration 
formation  control,  0323,  P-0503 
Kihara  parameters,  0370 

Hydrocarbons,  see  also  specific 
hydrocarbon 
enthalpy,  0079 

food  synthesis,  P-0459,  P-0460 
formation  theories,  0586 
from  automobile  emissions,  see  Ak 
Pollution  Control 
K-values,  0079 


phase  equilibria,  0570 
solubility,  0379 

steam  reforming,  P-0495,  P-0805 
thermodynamics,  0887 

Hydrogen 

aircraft  fuel,  0222,  0603,  1 143 
calorimetry,  0088 

carbon  dioxide  removal,  0216,  0304 
carbon  monoxide  removal,  P-0917 
consumption,  0211 
controlled  atmosphere,  0222,  P-0453, 
0603 

energy  system,  0222,  0224,  0512, 
0514,  0603,  1019,  1143 
food  synthesis,  0222 
from  coal  gasification,  0211,  0297 
from  coal  hydrogenation,  0227 
from  coke  oven  gas,  0211 
from  crude  oil,  0211,  0799 
from  fuel  oil,  0111 
from  gasoline,  1011 
from  hydrocarbons,  P-0805,  P-0860 
from  methane,  01 1 1,  021 1,  0304, 
P-0861,  0862 

from  naphtha,  0211,  0292,  0553 
from  natural  gas,  0111,0553 
from  off-gases,  0400 
from  propane,  0482 
from  refinery  gas,  0211 
from  rich  gas,  0799 
from  water  electrolysis,  0222,  0224, 
0603,  1019,  1143 
from  water  photolysis,  0512 
markets,  0222 
mixture  with  ethane,  0670 
mixture  with  ethylene,  0088 
mixture  with  light  hydrocarbons, 
0088 

mixture  with  methane-ethane,  0670 
mixture  with  nitrogen,  0088 
ore  reduction,  see  controlled 
atmosphere 

petrochemical  feedstock,  0222,  0603 
phase  equilibria,  0670,  1213 
pipelines,  0222,  0224,  0603 
protein  synthesis,  see  food  synthesis 
purification,  0211,  0304,  P-0917 
SNG  production,  0799 
system,  see  energy  system 
storage,  0603 

vehicle  fuel,  0222,  0603,  101 1,  1 143 

Hydrogen  Sulfide 
air  pollutant,  see  Ak  Pollution 
Control 

corrosion  control 

amine  processes,  0118,  0594 
sour  gas  lines,  0112 
welk,  0112,  0286,  0578 
density,  1098 
from  butane,  0672 
from  Claus  tail  gas,  see  Ak 
PoDution  Contrrol  - 
sulfur  plants 

from  coal  gasification,  see  Coal 
Gasification 
from  natural  gas 

activated  carbon,  0454 
air  pollution  control,  see  Ak 
Pollution  Control 
ammonia  synthesis,  0454 
Chevron  process,  P-0403,  P-0812 
costs,  0216 
DEA,  0697,  0885 
integrated  process,  0216,  0594 
molecular  sieves,  0505 
Sulfinol  process,  0119 
with  carbon  dioxide,  0216,  0594 


with  dehydration,  0122 
zinc  oxide,  0454 

from  oil  partial-oxidation  products, 
0216 

from  propane,  0672 
from  sour  water,  1015 
K-values,  0670 
mixture  with  butane,  0382 
mixture  with  carbon  dioxide,  0382, 
0670,  0885,  1098 

mixture  with  carbon  dioxide-methane, 
0382 

mixture  with  ethane,  0382,  1098 
mixture  with  methane,  0382,  0670, 
1098 

mixture  with  methane-butane,  0382 
mixture  with  pentane,  0382 
mixture  with  propane,  0382,  0670, 
1098 

phase  equilibria,  0382,  0670,  1098 
solubility  in  DEA,  0885 

Imports 

electricity,  0312 
LNG,  see  LNG  Imports 
LP-gas,  see  LP-Gas 
natural  gas 

supply  supplement,  see  Reserves 
U.S.  from  Canada,  0001, 0017, 
0126, 0130, 0142,  0219, 

0223,  0226,  0307,  0411, 

0702 

U.S.  from  Mexico,  0117,  0223, 

0307 

U.S.S.R.,  0220,  1151 
W.  Europe  from  Algeria,  0142 
W.  Europe  from  Netherlands,  0201, 
0600,  1002,  1022 
W.  Europe  from  U.S.S.R.,  0146, 
0201, 0600, 0611,  0819, 

1000,  1020,  1033,  1151 
oil  forecasts,  0017,  0228,  0606,  1 141, 
1145 

Incineration 
acid  gas  streams,  0113 
agricultural  wastes,  0647 
air  pollution  control,  0053,  0058, 
P-0070,  P-0071,  P-0072, 

0113,  P-01 88,  0251, 0647, 
1209 

commercial,  P-0071,  P-0188,  0747 
garbage,  see  municipal  wastes 
industrial  wastes,  0053,  P-0071, 
P-0188,  0251 
metal  recovery,  0251 
municipal  wastes,  0058,  P-0070, 
P-0072,0102,0473, 

P-0883,  1209 

refuse,  see  municipal  wastes 
sewage,  0473,  0558 
synthetic  resins,  P-0775 

Incinerators 

air  pollution  control,  see 
Incineration 
burners,  P-0763 

commercial,  P-0071,  P-0188,  0647, 
P-0656 
field,  0647 

industrial,  0053,  P-0071,  P-0188, 
0251, 0473,  P-0775, 

P-0776 

mobile  unit,  P-0072,  0647 
municipal,  0058,  P-0070,  P-0072, 
0473,  0760,  P-0775, 

P-0883,  1209 
residential,  0102,  P-0656 
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India 

combustion  products  analysis,  0373 
petrochemical  plants,  0054 
phase  equilibria,  1213 
pipeline  construction,  1162 

Indonesia 

petrochemical  plants,  0054 
pipeline  construction,  0140 

Infoimation  Retrieval,  see  also 
Computers 
service  records,  0047 

Insulation,  see  also  Coatings, 

Noise  Control 
Arctic  pipelines,  P-1036 
ceramic  felt,  0470 
electrical,  see  Corrosion  Control 
furnaces,  0470 
isocyanurate  foam,  0030 
LNG,  see  LNG  Insulation 
LP-gas  tanks,  0090 
perlite,  0090 

polyurethane  foam,  0030, 
self -cleaning  ovens,  P-0982 

Interchangeability,  see 

Analytical  Methods, 

Coal  Gasification,  LNG, 
LP-Gas  —  air. 

Manufactured  Gas, 

Natural  Gas,  Oil 
Gasification 

Iran 

drilling,  0289 

gas  exports,  1151 

gas  processing  plants,  0014,  0914 

LNG  exports,  0956,  1051 

petrochemical  plants,  0054 

pipeline  construction,  0140 

Iraq 

pipeline  construction,  0031, 0140, 
0931, 1162 

Ireland 

exploration,  0798 
gas  discoveries,  0798 
petrochemical  plants,  0054 

Israel 

petrochemical  plants,  0054 
Italy 

compressor  stations,  0712 
exploration,  0798,  1129 
gas  composition,  0546 
gas  fields,  0546,  1129 
gas  imports,  1151 
gas  price,  0309 

gas  processing  plants,  0014,  0914 
gas  production,  0798 
gas  reserves,  0820 
geology,  1129 
heat  processing,  P-0771 
kilns,  P-0771 
LNG  imports,  0331 
LNG  storage,  0534,  0538,  0944 
LNG  terminals,  0534,  0538,  0944 
oil  gasification,  P-0296 
oil  production,  0798 
ovens,  P-0982 
peakshaving,  0333 
petrochemical  plants,  0054 
pipeline  construction,  0031,  0140, 
0240,0931,  1033,  1162 


Jamaica 

exploration,  0003,  0004 
geology,  0003,  0004 

Japan 

air  pollution  control,  0217,  0407, 
0466 

clothes  dryers,  P-0751 

energy  consumption,  0893 

exploration,  0410 

food  synthesis,  P-0459,  P-0460 

furnaces,  0187 

gas  composition,  0546 

gas  fields,  0546 

gas  processing  plants,  0014,  0217, 
0914 

gas  purification,  0217 
heat  processing,  0187 
incinerators,  P-0775 
LNG  imports 

forecasts,  0844,  0893 
from  Alaska,  0331,  0433,  0436 
from  Australia,  0218,  0682 
from  Brunei,  0042,  0331,  0440 
from  Iran,  0956 
from  Malaysia,  0331,  1051 
from  U.S.S.R.,  1151 
LNG  markets,  0022,  0309,  0893 
LNG  storage,  0538 
LNG  tanks,  P-0947 
LNG  terminals,  0538 
LNG  transport,  P-0947 
methanol,  0744 

oil  gasification,  0494,  0498,  0802 
petrochemicals,  0259 
petrochemical  plants,  0054 
pipeline  construction,  0031,  0140, 
0142, 0931,  1028,  1032, 
1162 

pipeline  maintenance,  1028,  1032 
pipeline  welding,  1032 
refrigeration,  P-0874 
sulfur  plants,  0217,  0407 
sulfur  recovery,  0217,  0407 

Joints 

coating,  0237,  1032 
expansion  type,  0042 
inspection,  0168,  P-0169 
LNG  systems,  0042,  0957 
metal-to-metal,  0238,  0444,  0635 
plastic-to-metal,  0334,  0716 
plastic-to-plastic 
adhesive,  0334 
butt  fusion,  see  heat  fusion 
compression  fittings,  0543 
heat  fusion,  0048,  0334,  0443, 
0543, 0634,  0716,  0734, 
1028,  1069,  1194 
socket-fusion,  see  heat  fusion 
solvent -cement,  0334 
testing,  1069 

sealing,  0168,  P-0169,  0170,  0639, 
0961 
swivel,  0957 

Kilns 

air  pollution  control,  see  Ak 

PoDution  Control  —  heat 
processing 
batch,  0252,  0253 
conversion  to  natural  gas,  0253, 
0254, 0256,  0257 
jet-fired,  0275 
LP-gas,  0786 
rotary,  0254,  0256 
shuttle,  0275 
tunnel,  0258,  P-0771 
vertical  shaft,  0254 


Korea 

petrochemical  plants,  0054 
Kuwait 

gas  processing  plants,  0014 

Land  Pollution  Control 
strip  mining,  0127 
waste  containers,  0053 
wastes  gasiCication,  see  Wastes 
Gasification 

wastes  liquefaction,  see  Wastes 
Liquefaction 

Latin  America,  see  also  specific 
country 

oil  production,  0314 
Leak  Control 

effect  on  green  plants,  0464 
joints,  see  sealing.  Joints 
leak  reporting,  0424,  0445 
plastic  pipe  insertion,  0048,  0164, 
0165,  0172,  0250, 0334, 

0442, 0716, 1068, 1194 
program  development,  0046 
sealing,  0168,  P-0169,  0170,  0736, 
0961 

sealoff  tool,  P-1071 

Leak  Detection 
acoustic,  0148,  0531 
computer,  0151 
inspection,  0168,  P-0169 
long-distance,  0531 
LNG  tanks,  see  LNG  Storage 
monitoring,  0961 
survey,  0046 

Libya 

gas  composition,  0546 
gas  heating  value,  see  gas 
measurement 
gas  measurement,  0546 
gas  production,  0797 
gas  reserves,  0819 
LNG  composition,  0163 
LNG  exports,  0331,0819,  1051 
LNG  measurement,  0892 
LNG  plants,  0045,  0538,  0946,  0948 
LP-gas,  1100 
oil  exports,  0606 
oil  production,  1100 
petrochemical  plants,  0054,  0606 
pipeline  construction,  0031,  0140, 
0931,  1162 
well  operation,  0703 

Liquefaction,  see  also  specific 
gas 

coal,  see  Coal  Liquefaction 
costs,  see  processes 
cryogenic  processing,  see  Processing 
equipment,  see  also  LNG  Plants 
compressors,  1059 
control  valves,  0155 
liquefier  design,  0995 
safety,  0330 
turboexpanders,  0779 
ethylene,  P-0939 
processes,  0728 

cascade,  0533,  0626,  P-0627, 
P-0633,  0948,  1054 
cascade  (optimized),  0436,  0843 
costs,  0436,  0843 
enthalpy  prediction,  0670 
expander,  0626,  P-0630,  0779, 
1049, 1054, 1178 
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K-values  prediction,  0670 
MCR,  0946,  0948 
Messer  Griesheim,  P-0627 
mixed-refrigerant,  0436,  P-0438, 
0670, 0843, 0941,  0948, 

09SS, 1058, 1059, 1060, 

1184 

multicomponent  refrigeration,  see 
MCR 

nitrogen  recycle,  1060,  1 184 
optimization,  0948 
Pritchard  MR,  1058 
propane-MR,  0436,  0843,  0948 
pulsated-jet,  P-0807 
Ranque  tube,  P-1050 
Stirling,  1046 
Tealarc,  0940 

thermodynamic  efficiency,  0626 
turboexpander,  see  expander 
refrigerants,  see  Rrfr^erants 

Liquid  Recovery,  see  Processing 

LNG,  see  also  Methane  —  liquid 
composition,  see  LNG  Measurement 
explosions,  see  LNG  Safety 
feed  gas  purification,  0155,  0330, 

0670 

carbon  dioxide,  0505 
dehydration,  0016,  0505 
hydrogen  sulfide,  0505 
molecular  sieves,  0016,  0505 
nitrogen,  P-0633 
finance,  see  specific  system 
interchangeability,  see  LNG 
Utilization 

spills,  see  LNG  Safety 

LNG  Imports 
Abu  Dhabi  to  Japan,  105  1 
Alaska  to  Japan,  0331,  0433,  0436, 
1051 

Alaska  to  U.S.,  0331,  0433,  0540, 
1051,  1189 

Algeria  to  France,  0331 
Algeria  to  Gt.  Brit.,  0331, 0955 
Algeria  to  U.S.,  0223,  0331,  1 150 
costs,  0001, 016,  0161, 0307, 

0412, 0520, 0536,  0605, 

0607, 1051 

Distrigas-GAZOCEAN,  0008,  0041, 
0161, 0412,  0520,  0536, 

1049,  1 186 

El  Paso-SONATRACH,  0001,  0160, 
0412,  0520, 0605 
Algeria  to  W.  Europe,  0819 
Australia  to  Japan,  02 1  8,  0682, 

1051 

Australia  to  U.S.,  0682,  1051,  1189 
baseload,  see  LNG  Utilization 
Brunei  to  Japan,  0042,  0331,  0440, 
1051 

Canada  to  U.S.,  1049,  1189 
Central  America  to  U.S.,  0433,  0540 
Colombia  to  U.S.,  1189 
Ecuador  to  U.S.,  1051,  1189 
forecasts,  0520,  1182 
1970-80,  0412,  0956 
1970-85,0601,0844,  1150 
1970-2000,  0226,  0307,  0411 
1975-90,  0605 
Iran  to  Japan,  0956,  1051 
Iran  to  U.S.,  105 1 
Libya  to  Italy,  0331 
Libya  to  Spain,  0331 
Libya  to  U.S.,  05  36,  0607,  1051 
Libya  to  W.  Europe,  0819 
Malaysia  to  Japan,  0331,  105 1 
markets,  see  LNG  Utilization 


Nigeria  to  U.S.,  0221,  0223,  1051 
Panama  to  U.S.,  1 189 
policy  formulation,  see  regulations 
prices,  0307 

project  planning,  0892,  1048 
project  review,  0309,  0515,  0520, 

0536,  0538,  0607,  0729, 

0844, 0893, 0943,  0956, 

1051 

regulations,  0228,  0516 
Sarawak,  see  Malaysia 
S.  America  to  U.S.,  0223,  0433, 

0540 

supply  supplements,  see  Reserves 
Trinidad  to  U.S.,  0223,  0410,  0412, 
0520,  1051,  1150 
U.S.S.R.  to  Japan,  1151 
U.S.S.R.  to  U.S.,  0311,  0413,  1051, 
1150, 1151 

Venezuela  to  U.S.,  0223,  0520,  0607, 

1051,  1150 

vs.  alternatives,  0704,  1023,  1 182 

LNG  Insulation 

balsa  wood,  1191 

dikes,  1190 

Foamglas,  1055 

glass  wool,  0162 

leak  detection,  0435,  1046 

liner,  0162 

loading  pipelines,  0440,  0842 
mineral  wool,  1178 
nitrogen  circulation,  0435,  1046 
perlite,  0162,  0432,  0532,  0958, 

1052,  1055 
pipelines,  0030,  0034 
polyurethane  foam,  0030,  0034,  0440, 

0842,  1044,  1190 
shrinkage  control,  0953 
Styropor,  0162 

tanks,  0044,  0162,  0432,  0532,  0949, 
0958,  1044,  1052,  1055, 

1178, 119J 

tankers,  0435,  1046,  1191 
urethane  foam,  0949 
vacuum,  0034 

LNG  Measurement 

bubble  points,  0632 

bulk  now,  0725 

cargo,  0435,  0727 

composition,  0163,  0948 

density,  0723,  0727 

dew  points,  0632 

enthalpy,  0948 

now,  0156,  0725 

heating  value,  0723,  0892 

level,  see  cargo 

meters,  see  now 

mixture  with  natural  gas,  0670 

performance  evaluation,  0156 

phase  equilibria,  0670,  0948 

pressure,  0727 

safety,  0724 

specific  gravity,  0892 

temperature,  0727 

thermodynamics,  0574,  0948 

transfer,  0730 

LNG  Pipelines 
aluminum,  0034 
capital  costs,  0617 
cooling  requirements,  0617 
design,  0034,  0617,  1165 
insulation,  see  LNG  Insulation 
loading  pipelines,  see  LNG 
Transfer 

operating  costs,  0034,  0617,  1 165 
pipes,  see  aluminum,  steel 


pumping  requirements,  0034,  0617 
steel,  0034,  0617,  1165,  see  also 
Steel 

vs.  vapor-phase  lines,  0034,  0617, 

1 165 


LNG  Plants 

Alabama,  0628 

Alaska,  0433,  0436 

Algeria,  0160,  0538,  0946,  0948, 

1043,  1058 
Arkansas,  0628 

baseload,  0626,  0843,  1054,  1059 
boiloff  reliquefaction,  0041 
Brunei,  0042,  0331,  0440,  0946,  0948 
California,  0433 

Canada,  0433,  0538,  0629,  1060,  1184 
capacity,  0538 

capital  costs,  0485,  0486,  05 1  3, 

0519, 0940, 0943,  1048, 

1182 

baseload,  0626,  0843,  1054 
cascade  cycle,  0626,  0843,  0948, 

1054 

expander  cycle,  0626,  1054 
MR  cycle,  0843,  0948 
offshore  plant,  0043 
optimized  cascade  cycle,  0843 
process  evaluation,  0843 
propane-MR  cycle,  0843 
reduction,  0948 

combination  plant,  0356,  P-0939 
Connecticut,  1178 
construction  costs,  see  capital  costs 
design,  0954 

economics,  see  capital  costs, 
operating  costs 
equipment 

compressors,  1043,  1059,  1179 

control  valves,  0155 

heat  exchangers,  0954,  1 180, 

1181, 1183 
pumps,  1190 

turbines,  P-0627,  P-0630,  1059, 

1179 

France,  0632,  0954 
Georgia,  0532,  0628 
Gt.  Brit.,  0040,  0538,  0726,  0729, 

0955 

Illinois,  0628 
Indiana,  0628 

investment,  see  capital  costs 
Iowa,  0628 

Kentucky,  0628,  0941 
Libya,  0538,  0946,  0948 
Malaysia,  0331 

Massachusetts,  0041,  0431,  0533, 

0540,  1044, 1049 
Nebraska,  0628 
New  England,  0284 
New  Jersey,  0174,  0432 
New  York,  0041,  0540 
North  Carolina,  0628 
offshore,  0043 
Ohio,  0941,  1192 
operating  costs,  0626,  0632,  1048, 
1054,  1059 

operation,  0174,  0849,  1061,  1 188 
Oregon,  0433 

peakshaving,  listing,  see  surveys 
Pennsylvania,  1190 

power  requirements,  0626,  1054,  1059 
processes,  see  Liquefaction 
safety,  0533,  1045,  1061,  1066,  1188, 
1190 

satellite,  0040,  0045,  0284,  0431, 
0432, 0433,  0532,  0533, 

0536,  0628,  0923,  0941, 
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0955. 1049,  1060,  1184, 

1192 

surveys,  0045,  0223,  0331,  0513, 
0536,  0538,  0628,  0923, 

1060,  1184 

Tennessee,  0628,  1058 
U.S.S.R.,  1151 
Virginia,  0628 

W.  Germany,  0162,  0331,  0538,  0729 
Wisconsin,  0628 
world,  0538,  0849 


LNG  R^sification,  see  also  LNG 
Plants 

ambient-air  system,  1180 
costs,  0040,  1 1 80 
engine  water,  1084 
equipment,  0155,  1047,  1049 
intermediate-fluid  system,  1180 
offshore,  0935 
operating  costs,  1048 
piping,  0533 
plants,  see  LNG  Plants 
pressure-dependent,  P-0952 
safety,  0330,  1047 
seawater  system,  1180 
submerged-combustion  system,  0041, 
1180 

LNG  Safety,  see  also  specific 
system 

collisions,  0332 
electrical  instruments,  0724 
explosions,  0332,  0434,  0629,  0724, 
1185 

fires,  0159,  0330,  0332,  0537,  0724, 
1045,  1065 

spills 

cloud  formation,  1066 
containment,  0162,  0332,  0537, 
1190 

fragmentation,  0434 
hazards,  1045,  1061,  1065,  1188 
on  land,  1045,  1066 
on  water,  0158,  0332,  0434,  1061, 
1065,  1185,  1188 
vapor  dbpersion,  1065,  1066 
standards,  0163,  0537,  1061 
stress  analysis,  1156 

LNG  Storage,  see  also  LNG  Plants, 
LNG  Terminals 
aboveground  tanks 

aluminum,  0432,  0532,  0538,  0941, 
1055, 1064 
berm,  0162,  0958 
bottom,  1055 

concrete,  0041,  0162,  0437,  0538, 
0541, 0845, 0936,  0958, 

1044. 1052. 1060,  1184, 

1187,  1191 

construction  planning,  see  design 
conversion  from  oil,  0949 
cost  reduction,  0437,  0439,  1064 
design,  0044,  0163,  1055 
dikes,  0533,  0892,  1061,  1190 
double-wall,  0041,  0162,  0330, 
0431, 0432,  0439,  0532, 

0533, 0534,  0845,  0936, 

0941, 0942,  0949,  0958, 

1044. 1060,  1178, 1184, 

1186, 1187,  1191 

failure  control,  see  safety 
foundations,  0044 
gas  barrier,  1044 
humidity  control,  0162 
instrumentation,  0727 


large-capacity,  0439,  1052 
pressurized,  P-0541 
roof,  0439,  0533,  P-0732,  0845, 
1055 

safety,  0162,  0431,  0437,  0439, 
0533,  0845,  0892,  0936, 

0937, 0944,  0950,  0958, 

1055, 1061, 1190 
sizing,  0942 
spherical,  0532 

steel,  0041, 0431, 0432,  0439, 
0532, 0533, 0534,  0936, 
0941,0949,  1044,  1055, 

1060, 1064. 1178, 1184, 

1186,  1191,  see  also 

Steel 

suspended  roof,  see  roof 
temporary,  0163 
thermos  type,  0532 
welding,  0534 
world,  0538 

belowground,  see  inground, 
underground 

boiloff  control,  P-0430,  0439,  0892, 
1046,  1190 

boiloff  rate,  0428,  0937,  1060,  1184 
capacity  survey,  0284,  0538,  1060, 
1184 

capital  costs,  0486,  1048 
cargo  tanks 

'aluminum,  0427,  0631 
cell-type  design,  0157 
concrete,  0437,  1 1 87 
corrugated,  1191 
cost  reduction,  0427,  1064 
design,  P-0539,  P-0947 
double-wall,  P-0539.  P-095  1 
failures,  see  safety 
free-standing,  see  self- 
supporting 
GT/PDM,  0953 
instrumentation,  0727 
integrated,  0043,  0427,  0435, 

1191 

leak  detection,  P-0951 
portable  gas  supply,  1084 
safety,  0330,  0332,  0427,  1046 
self-supporting,  0427,  0631,  0953, 
1046 

spherical,  0161,  0427,  0631,  1191 
steel,  1064,  see  also  Steel 
trader,  0163,  0330 
containers,  see  cargo  tanks,  vehicle 
tanks 

equipment,  0155 
France,  0935,  0936 
inground 

concrete,  0437,  1052,  1 191 
corrugated,  1191 
deep,  0429 
foundation,  0429 
frozen-hole,  0428,  P-0430,  0533, 
0538 

membrane,  P-0731 
review,  0428 
roof,  P-0732.  P-0938 
waterlogged  ground,  0429  • 
world,  0538 
Italy,  0534,  0944 
Mexico.  0728 

offshore.  0043,  0935,  P-1057 
pipeline  tube,  P-0952 
piping,  0330 
safety,  0330 

failure  control,  0162,  0437, 

0892, 0936,  0958 
fires,  0159,  0163,  0332,  0431, 
0892, 1045,  1190 
insulation,  0162 


leak  detection,  P-0951 
spills,  0162,  0332,  1045,  1065, 

1066,  1187, 1190 
standards,  0163,  1061 
stratification,  0937,  0944,  0950 
tanks,  0538,  P-1053,  1064,  see  also 
aboveground  tanks,  cargo 
tanks,  safety,  vehicle 
tanks 

underground,  P-0846 
underwater,  P-0846 
vehicle  tanks,  0867,  0976,  1207 
W.  Germany,  0162 

LNG  Terminals,  see  also  LNG 
Storage 
Brunei,  0842 
capital  costs,  0160,  1048 
design.  0044,  0892,  0942 

tanker  loading-unloading,  see 
LNG  Transfer 
Georgia.  0001,  0160 
Italy,  0944 

Maryland,  0001, 0160 
Massachusetts,  0041,  1049,  1186 
New  York,  0041,  0958 
safety,  0435 

storage  requirements,  1062 
surveys,  0045,  0331,  0538,  0923 

LNG  Transfer,  see  also  LNG 
Terminals 

barge  loading-unloading,  0041,  0935 
couplings,  0163 
joints,  0042,  0957 
loading,  see  barges,  tankers, 
trailers 

loading  pipelines,  0042,  0163,  0440, 
0533,  0842 

loading  tanker,  see  tanker  loading- 
unloading 

measurement,  0723,  0730 
mixing  nozzle,  0944 
pumps.  0155,  0163,  0432,  0892 
safety,  0163,  0330,  80892,  0937, 
0944, 0950 

tanker  loading-unloading,  0043, 

0163, 0435, 0440,  0892, 

0935, 0937,  0942,  0944, 

0950, 0957,  1049,  1186 
trailer  loading-unloading,  1049 
valves.  0155,  0163 
vehicle  fueling,  0976,  0977 

LNG  Transport 

barge,  0041,  0535,  1056,  1187 
capital  costs,  0519,  0943,  1048, 

1056 

highway,  0040,  0163,  0330,  0431 , 
0433, 0849, 0895,  0941, 

1049,  1056,  1060,  1184 
rail,  0849,  1056 

safety,  0163,  0330,  0332,  1046,  1185 
tanker,  see  also  LNG  Imports 
Arctic  Tokyo,  0435 
Benjamin  Franklin,  004 1 , 

0161 

boiloff  use,  1063 
cargo  tanks,  see  LNG  Storage 
computer  simulation,  1062 
construction,  0095,  0309,  0631 
costs,  0095,  0160,  0435,  0607, 
0849, 0943,  1048, 1051 
cost  reduction,  0953 
Descartes,  004 1 ,  1186 
economics,  see  costs 
Esso  Brega,  0944 
Euclides,  0161,  1191 
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fleet  operation,  0022,  0223,  0309, 
1048,  1051,  1062 
forecasts,  0849 
gas-turbine-driven,  1063 
integrated  design,  0043,  0332, 
0427, 1046, 1187 
large-capacity,  0953 
listing,  0729,  0844,  0945 
maintenance,  0435 
membrane  design,  see  integrated 
design 

outage  costs,  see  costs 
Polar  Alaska,  0435 
purging,  0435 
Pythagore,  1191 
review,  see  listing 
route,  0515 

safely,  0332,  P-0951,  1065,  1185 
self-supporting  design,  0427, 

1046 

spherical  tank  design,  0427 
trip  times,  105 1 
vs.  crude  tankers,  0435 
with  ethylene,  P-0939 

LNG  Utilization,  see  also  LNG  Plants 
baseload,  0160,  0542,  0605,  0941, 
0943, 1182 

interchangeability,  P-0810,  0892 
liquids  recovery,  P-0810 
markets,  0022,  0309,  0728,  0893, 
1182 

peakshaving,  1056 
Canada,  0433 
Connecticut,  1 178 
costs,  0040,  0934 
East  Coast,  0041,  0542,  1 182 
Georgia,  0532 
Gt.  Brit.,  0040,  0955 
Massachusetts,  0041,  0431,  1049 
Mid-America,  0628 
New  England,  0284 
New  Jersey,  0432 
New  York,  0041 
Ohio,  1192 
short-term,  P-0952 
survey,  0045,  0331 
West  Coast,  0433 

refrigeration,  0728,  P-0939,  P-1036 
service  continuation,  1084 
supply  supplement,  see  Reserves 
tanker  fuel,  0435 
vehicle  fuel,  see  Air  Pollution 
Control  —  automobiles 
water  desalination,  0728 

Logging 

computer  application,  0206,  0207 
data  processing,  computer,  see 
computer  application 
deep  wells,  0904 
density,  0815 
gravity,  0815 

high-temperature  wells,  0904 
overpressure  prediction,  0791,  0897 
reservoir  prediction,  1111,  1112 
stratigraphic  traps,  1135 
wireline,  1111,  1112 

LP-Gas,  see  also  Butane,  lYopane 
agricultural  market,  P-0675,  0864, 
0890 
-air  mixture 

costs,  0486,  0934 
load  building,  0959 
peakshaving,  0040,  0045,  0284, 
0333,  0485,  0934,  0959, 
1192, 1217 

appliance  sales,  0091,  0282 


asphalt  melting,  0784 
automotive  fuel,  see  Air  Pollution 
Control  —  automobiles 
burners,  0177,  0674 
camping  market,  0091 
carburet  ion  market,  see  Air 
Pollution  Control  - 
automobiles 

chemical  market,  see  petrochemical 
market 

combustion,  0674 
commercial  market,  see  residential- 
commercial  market 
condensate,  1100 
consumption,  see  sales 
distribution  systems,  1215 
distribution  trucks,  0199 
distributors,  0199 
drying,  0383,  0784 
engines,  0199 

engine  fuel,  automotive,  see  Air 
Pollution  Control  — 
automobiles 

market,  0091,  0282,  1218 
exports,  0998 
food  synthesis,  P-0460 
fracturing  fluid,  0131,  0705 
gas  interchangeability,  0546 
gasoline  production,  0998 
heat  processing,  0786,  1083 
heaters,  0281, 0282,  0481,  0483, 
P-0675,  P-0740,  0864, 

0889,  0890 

heating,  P-0675,  P-0740,  0864, 

0889 

imports,  0959,  1217 
industrial-refinery  market,  0091, 

0282,  0998,  1218 
iron  melting,  see  heat  processing 
K-values,  0670 
markets,  agriculture,  see 
agricultural  market 
camping,  see  camping  market 
effect  of  SNG,  0959 
engines,  see  engine  fuel 
industrial,  see  industrial- 
refinery  market 
mobile  homes,  1215 
New  England,  0959 
petrochemicals,  see  petrochemical 
market,  synthetic 
rubber  market 

secondary  recovery,  see  secondary 
recovery  market 
SNG,  see  SNG  production 
utilities,  see  utility  market 
measurement,  0723,  0724,  0725,  0727, 
0730 
meters,  0725 

peakshaving,  see  -air  mixture 
petrochemical  market,  0091, 0282, 
0998, 1218 

food  synthesis,  see  food 
synthesis 

rubber,  see  synthetic  rubber 
market 

SNG,  see  SNG  production 
phase  equilibria,  0670 
production,  0013,  0091, 0282 
reforming  plants,  see  SNG  production 
residential-commercial  market,  0091, 
0282, 0998,  1218 
rubber  production,  see  synthetic 
rubber  market 
safety,  0674,  0724 
sales,  0091,  0281,  0282,  0998,  1218 
secondary  recovery  market,  1218 
SNG  production,  0011,  0683 
costs,  0007,  0213,  0397,  0485, 


0486, 0497, 0601,  0802, 

1013 

CRG  process,  0007,  0392,  1013 
Gasynthan  process,  1013 
MRG  process,  0007,  0399,  0802, 
1013 

plants,  0007,  0213,  0223,  0399, 
0412,  0497,  0591, 0601, 

0684, 0802,  1013 
process  evaluation,  0397 
storage,  aboveground,  P-07  32 
Algeria,  0501 
brine  pits,  0996 
California,  0090 
cell-type  tanks,  0157 
costs,  0329 

inground,  P-0731,  P-0732 
refrigerated,  0090 
underground,  0329,  0996,  1215 
storage  capacity,  0959 
supply-demand,  0959,  1216,  1217 
synthetic  rubber  market,  0091, 0282, 
0998, 1218 
terminals,  0044,  0501 
thermodynamics,  0574,  0670,  1214 
torches,  0177 
total  energy  systems,  0059 
transport,  0157,  0199 
utility  market,  0282 
vehicle  fuel,  see  Air  Pollution 
Control 

Lubrication 
engines,  0468 

maintenance  indicator,  0666 
Mains 

cast  iron,  0048,  0165,  0168,  P-0169, 
0639, 1199 

leaks,  see  Leak  Control,  Leak 
Detection 

sealing,  P-0169,  0639,  1084 
steel,  0250,  0635 

Malaysia 

LNG  exports,  0331,  1051 
LNG  plants,  0331,  1051 

Manufactured  Gas 
blast  furnace  gas,  0342,  P-0990 
coal  gas,  P-0805 
coke  oven  gas,  0342,  P-0990 
hydrogen,  see  Hydrogen 
producer  gas,  0227 
reformed  natural  gas,  ore  reduction, 
see  Heat  Processing  -  iron 
SNG  from  butane,  see  LP-Gas  — 

SNG  production 

SNG  from  coal,  see  Coal  Gasification 
SNG  from  crude  oil,  see  Oil 
Gasification 

SNG  from  ethane,  00 1 1 ,  02 1 3,  0802 
SNG  from  light  hydrocarbons,  0213, 
0307,  P-0396 

SNG  from  light  petroleum  distillate, 
see  Oil  Gasification 
SNG  from  LP-gas,  see  LP-Gas  — 

SNG  production 
SNG  from  manure,  see  Wastes 
Gasification 

SNG  from  naphtha,  see  Oil 
Gasification 

SNG  from  natural  gas  liquids,  see 
Natural  Gas  Liquids 
SNG  from  natural  gasoline,  see 
Natural  Gasoline 

SNG  from  oil,  see  Oil  Gasification 


22 


GAS  ABSTRACTS,  VOL.  28,  ANNUAL  INDEX  1972 


SNG  from  oil  shale,  see  Oil 
Shale  Gasification 
SNG  from  propane,  see  LP-Gas— 

SNG  production 
SNG  from  residual  oil,  see  Oil 
Gasification 

SNG  from  wastes,  see  Wastes 
Gasification 

synthesis  gas,  see  also  Carbon 
Monoxide,  Hydrogen 
ammonia  production,  P-0805, 

0926 

catalysts,  0292,  1203 
costs,  01 1 1 

from  coal,  0297,  0913 
from  crude  oil,  0799 
from  fuel  oil,  0111 
from  hydrocarbons,  P-0805 
from  manure,  0926 
from  naphtha,  0292 
from  natural  gas,  0111,  1203 
from  rich  gas,  0799 
methanol  production,  P-0805 
process  review,  0211 
steam  reforming,  0799,  P-0805 
town  gas,  0292,  0748 

Marketing 
analysis,  1042 

appliances,  0001,0102,  1107 
Austria,  1000 
Canada,  0101 

commercial  load,  0093,  0098 
effect  of  supply  shortage,  0001, 

0019, 0096, 0102,  0284 
gas  sales,  0101 

commercial,  see  commercial  load 
forecasts,  0093,  0098 
industrial,  see  industrial  load 
maximum  level  determination, 

0418 

regional,  0098 
residential,  see  residential 
load 

selective  approach,  0001,  0096 
vs.  GNP,  0098 
Gt.  Brit.,  1109 

growth  opportunities,  0001,  0019, 
0102 

heating,  0858,  0865,  1 108 
industrial  load,  0093,  0098 
international,  0891,  1106 
load  balancing,  0971 
Netherlands,  0409,  0858 
residential  load,  0093,  0098,  0102, 
0858, 1107 

space  heating,  see  heating 
storage  planning,  1042 
W.  Germany,  0865,  1042 

Mercaptans,  see  Odorants 

Mercury 

from  natural  gas,  1016 
Meters 

automatic  remote  reading,  0547,  0671, 
0738, 0853, 1073, 1200 
costs,  0737,  0964 
mobile  vans,  1 072 
telephone  lines,  0448 
calibration,  0198,  0671,  0725 
calorimeter,  0623 
capillary,  0198 
capital  costs,  0485,  0486 
changeout,  1084 
charts,  067 1 
cryogenic,  0156,  0725 
density,  0422,  0623,  0840 


differential-pressure,  0198,  0725 
elbow,  0073 
gravity,  0623,  0840 
insertion-type,  0366 
LNG,  see  cryogenic 
maintenance,  0966,  1074 
mass  flow,  0245,  0325,  0725 
orifice,  0039,  0150,  0198,  0322, 

0325, 0451,  0671,  0841 
oscillating-piston,  0156 
positive-displacement,  0725 
proving,  0475,  0566,  0841 
reading,  automatic,  see  automatic 
remote  reading 

residential,  0566,  P-0851,  0966,  1074 
remote  reading,  see  automatic 
remote  reading 
rotating-vane,  0156 
safety,  1097 
screw-impeller,  0156 
survey,  0547,  0853 
swirl,  1097 
testing,  see  proving 
turbine,  0189,  0325,  0474,  0725, 

0841,  0852 
vortex-shedding,  0366 

Metering 

accuracy,  0150,  0189,  0198,  0325, 
0474 

computer  application,  0422,  0623, 
0840 

Gt.  Brit.,  0245,  0422,  0623,  0840 
instrumentation,  0325 
large-diameter  lines,  0073 
LNG,  see  LNG  Measurement 
odorants,  see  Odorants 
offshore,  0719 

performance  evaluation,  0156 
pilot  plants,  0197,  0198 
remote,  see  Meters  —  automatic 
remote  reading 

stations,  0035,  0322,  0323,  0719, 

0852 

underground  storage,  0154 

Methane,  see  also  Manufactured  Gas, 
Natural  Gas 

calorimetric  measurement,  0088 
carbon  dioxide  solubility,  0082 
combustion,  0458,  0780 
cooling  with  vortex  tubes,  0249 
density,  1098 
dew  point,  1099 

enthalpy.  0078,  0080,  0371,  0887 
entropy,  0075,  0076,  0078 
equilibrium,  see  phase  equilibria 
flames,  0347,  0352,  0353,  0354, 

0355,  1204 

food  synthesis,  0459,  P-0460 
from  coal  char,  see  Coal 
Gasification 

from  garbage,  see  Wastes  Gasification 
from  lean  natural  gas,  0114 
from  sewage,  see  Wastes  Gasification 
heat  of  mixing,  see  enthalpy 
hydrogen  production,  P-0860,  P-0861 
Joule-Thomson  coefficients,  0278 
K-values,  0194,  0195,  0670,  0887 
liquid,  0078 

mixture  with  butane,  0082,  0382, 
1099 

mixture  with  carbon  dioxide,  0371 
mixture  with  carbon  dioxide-butane, 
0382 

mixture  with  carbon  dioxide-hydrogen 
sulfide,  0382 

mixture  with  ethane,  0088,  0195, 
0278, 0379,  0670 


mixture  with  ethane-hydrogen,  0670 
mixture  with  ethane-propane,  0080, 
0082,  0194,  0379,  0670 
mixture  with  hydrogen  sulfide,  0382, 
0670, 1098 

mixture  with  hydrogen  sulfide-n- 
butane,  0382 

mixture  with  nitrogen,  0080,  0670 
mixture  with  oxygen,  0355 
mixture  with  pentane,  0670 
mixture  with  propane,  0075,  0076, 
0078,  0080,  0082,  0196, 

0379, 0670 

mixture  with  propane-heptane,  0670 
oxidation,  0464 
petrochemical  feedstock,  food 
synthesis,  see  food 
synthesis 

phase  equilibria,  0194,  0195,  0196, 
0292, 0382, 0670, 1213 
refrigerant,  see  Refr^eiants 
solubility,  0379 
solvent,  0082 

steam-reforming,  hydrogen,  see 
hydrogen  production 
system,  see  mixture 
thermodynamics,  0086,  0278 
vapor -liquid  equilibria,  see  phase 
equilibria 

vapor  pressure,  0887 
Methanol 

effect  on  plastic  pipe,  0854 
from  coal,  0297 
from  fuel  oil,  0111 
from  naphtha,  0744 
from  natural  gas,  0111, 0744 

Mexico 

exploration,  0108 
gas  exports,  0223,  0307 
gas  processing  plants,  0014 
LNG,  0728 

petrochemical  plants,  0054 
pipeline  construction,  0031, 0931, 
1162 

plastic  pipe,  0716 
Morocco 

gas  production,  0797 

Natural  Gas 
atomization,  0262 

composition,  0081,  0085,  0193,  0277, 
0546 

compressibility  factor,  0192,  0571 
consumption,  0226,  0823,  0893,  0924 
econometric  estimation,  see  Reserves 
—  supply-demand  forecasts 
enrichment,  0114 
enthalpy,  0995 
flames,  0057,  0368 
formation  theory,  0586 
Groningen  gas,  see  Netherlands 
heating  value,  0546 
hydrates,  see  Hydrates 
interchangeability,  0193,  0374,  0546, 
P-0810,  1214 
Lacq  gas,  see  France 
liquefaction,  see  Liquefaction 
mixture  with  air,  0368 
mixture  with  LNG,  0670 
petrochemical  feedstock,  see 
Petrochemicals 
phase  equilibria,  0670 
price,  see  Gas  Industry 
protein  production,  see  Food 
Synthesis 
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radioactivity,  0704 
reinjection,  0215 
safety,  0704 

supply-demand,  see  Reserves 
thermodynamics,  0324,  0574 
transport,  see  also  Distribution 
Systems,  Transmission 
Systems 
airships,  1034 

vehicle  fuel,  see  Air  Pollution 
Qintrol  —  automobiles 

Natural  Gas  Liquids 
costs,  0696 

gas  supply  supplement,  see  Reserves 
imports,  0693 
industrial  fuel,  0693 
production,  0099,  0688,  0693 
recovery,  0023,  0592,  0696,  0824 
removal,  see  recovery 
reserves,  0310,  0518 
reservoir  performance,  0592 
SNG  production,  0223,  0392,  0684, 
0693,  0696, 0802 
supply-demand,  1216 

Natural  Gasoline 

from  natural  gas,  P-0807,  P-0863, 
P-0973 

SNG  production,  00 1 1 , 02 1  3 

Netherlands 

air  conditioning,  0856 

air  pollution  control,  0253,  1086 

burners,  P-0881 

compressor  stations,  0132,  0133, 
0708 

conversion  to  natural  gas,  0253, 

0971 

drilling,  0287,  0798 
drying,  0971 

energy  consumption,  0409,  1002 
energy  policy,  1002 
exploration,  0798 
flame  research,  0975 
furnaces,  P-0882 
gas  composition,  0546 
gas  consumption,  0409 
gas  exports,  0201,  0600,  1002,  1022, 
1033 

gas  fields,  0404,  0546,  0798,  1022 
gas  heating  value,  see  gas 
measurement 

gas  interchangeability,  0546 
gas  measurement,  0546 
gas  processing,  0014,  0692,  0914, 
1016 

gas  production,  0798,  0820,  1022 

gas  purification,  0404 

gas  reserves,  0798,  0819,  0820,  1002 

heat  processing,  0253,  P-0882 

heating,  0409,  0858 

kilns,  0253 

leak  control,  0464 

marketing,  0409,  0971 

mercury  from  natural  gas,  1016 

natural  gas 

effect  on  green  plants,  0464 
vehicle  fuel,  1086 
noise  control,  0132,  0133 
nuclear  energy,  0409,  1002 
oil,  0409 

petrochemical  plants,  0054 
pipeline  construction,  0031, 0140, 
0931,  1028,  1162 
pipeline  welding,  0139 
refrigeration,  0856 
transmission  systems,  0132,  0142, 
0253, 0708 


New  Zealand 

gas  processing  plants,  0014,  0914 
Nicaragua 

gas  discoveries,  0003 
Nigeria 

gas  production,  0797 

LNG  exports,  0221, 0223,  1051 

petrochemical  plants,  0054 

Nitrogen,  see  also  Processing 
bubble  points,  0632 
calorimetry,  0088 
controlled  atmosphere,  0469 
dew  points,  0632 
diffusion  rate,  0083 
drilling  equipment,  0205 
enthalpy,  0080 

from  natural  gas,  P-0633,  0948,  1014 
liquid,  0156 

LNG  purging,  0162,  0435 
metering,  0156 
mixture  with  helium,  0670 
mixture  with  hydrogen,  0088 
mixture  with  methane,  0080,  0632, 
0670 

phase  equilibria,  0670 
refrigerant,  see  Refrigerants 

Nitrogen  Oxides 
air  pollutant,  see  Air  Pollution 
Control 

analysis,  0369,  0480 
detection,  see  measurement 
from  fossil  fuels,  0463 
from  natural  gas-air  flames,  0572 
measurement,  0369,  0375,  0376,  0480, 
0572 

Noise  Control 

air  cleaners,  0190 

appliances,  1205 

burners,  0089,  0555 

compressors,  see  compressor  stations 

compressor  stations,  0026,  0132, 

0133, 0708 
flare  stacks,  1085 

furnaces,  0185,  P-0267,  0564,  0646, 
1205 

generators,  0191 
Gt.  Brit.,  0133,  0636 
heat  exchangers,  P-0267 
heating  plants,  06^6 
Netherlands,  0132,  0133 
pavement  breaking,  0638 
power  generation,  0191 
pressure  regulation,  0452,  0636, 

1201 

process  furnaces,  see  furnaces 
pulsating  combustors,  see  burners 
pumps,  P-0367 

regulator  stations,  see  pressure 
regulation 
turbines,  0191 
valves,  1201 

Norway 

compressors,  0215 

dehydration,  0215 

drilling,  0215 

gas  fields,  0215 

gas  reinjection,  0215 

gas  reserves,  0820 

LNG  tanks,  0631 

LNG  tankers,  0631 

offshore  platforms,  0116,  0215 

pipeline  construction,  0031 


safety,  0215 
turbines,  0215 

Odorants 
container,  P-1039 
effect  on  plastic  pipe,  0854 
from  butane,  0672 
from  propane,  0672 
mercaptans,  0122,  0672 
metering,  P-0446 
odor  fading,  P-1039 
THT, 0854 

Odorization 

apparatus,  P-0446,  P-1039 

Offshore  Drilling 
Angola,  1117 
Arctic,  0489,  1003,  1116 
artificial  islands,  see  Offshore 
Drillii^  Equipment 
Atlantic  Coast,  see  Offshore 
Exploration 

blowout  control,  0015,  0204,  0489, 
1113, 1 114 
Bulgaria,  0585 
Canada,  0681,  1004 
deepwater,  0104,  0287,  0488,  0489, 
0584, 1113, 1114 
directional,  0580 
Gulf  of  Mexico,  0142 
lease  sales,  0095 
Mediterranean,  1117 
North  Sea,  0104,  0215,  0287,  0389, 
0489, 0795, 0798 
Norway,  0215 
Poland,  0585 
Romania,  0585 
safety,  1003,  1006 
U.S.S.R.,  0585 
Venezuela,  0288 

water  pollution  control,  0015,  0204 
Yugoslavia,  0585 

Offshore  Drillii^  Equipment 
air  cushion  vehicle,  0489 
artificial  islands,  0489,  1004 
bits,  0584 

blowout  preventers,  0489,  1113, 
1114 

developments,  0489 

drill  stems,  0580 

heave  compensators,  0489 

icebreaking,  1116 

installation,  0488 

platforms,  0288 

positioning  systems,  0489 

reentry  systems,  0584 

rigs,  0104,  0287,  0401,  0489,  1004 

risers,  0489 

Offshore  Exploration 

Atlantic  Coast,  0410,  0540 

Australia,  0682 

Canada,  0002,  0390,  0681 

East  Coast,  see  Atlantic  Coast 

France,  0798 

Gulf  of  Mexico,  0410 

lease  sales,  see  Offshore  DriHing 

Mediterranean,  0410 

methods,  0493 

North  Sea,  0906 

seismic  prospecting,  1128,  1133 

Texas,  1126 

U.S.S.R.,  1007 

OU 

Canada,  0314,  0702 
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consumption,  see  supply -demand 

desulfurization,  P-091 1 

discoveries,  0314,  0596,  0921 

drilling,  0314 

effect  on  gas  supply,  0596 

fields,  0247 

financing,  0017 

forecasts,  0017,  0021, 0099,  0231, 
0308, 0314, 0702,  0787, 
0817,0822,0921,  1141, 

1145 

from  coal,  see  Coal  Liquefaction 
from  oil  shale,  see  Oil  Shale 
Liquefaction 

from  tar  sands,  see  Tai  Sands 
from  wastes,  see  Wastes 
Liquefaction 

imports,  0017,  0220,  0228,  0314, 
0599,  0606,  0702,0787, 
0921,  1141,  1145 
Latin  America,  0314 
Libya,  0606 

lubrication,  see  Lubrication 
Netherlands,  0409 
pipelines,  P-1036 
policy  formulation,  0228 

price,  0017,  0596 

production,  0227,  0314,  0509,  0702, 
0921,  1003,  1137,  1145 
research,  1137 
reserves,  0308,  0314,  0598 
residual,  0231 
shale  oil,  0232 

storage  tank,  conversion  to  LNG, 
0949 

supply -demand,  0017,  0021,  0099, 
0220, 0231, 0308, 0314, 
0409,  0787,  0817, 0822, 
0924,  1141 

supply  shortage,  0225,  0308,  0314, 
0787,  0919,  1145 
syncrude  from  coal,  see  Coal 
Liquefaction 

syncrude  from  oil  shale,  see  Oil 
Shale  Liquefaction 
thermodynamics,  0324 
U.S.S.R.,  0220 
Venezuela,  0314 
world,  0021,  0314,0921 

Oil  Gasification,  see  also 
Catalysts 

capital  costs,  0007,  0008,  0213, 
0226,  0391,0399,0411, 
0485,  0486,  0498,  0499, 
0500, 0513,  0519,  0601, 
0685, 0704,  0799,  0804, 
0909,  1013, 1023 

catalysts,  0212,  0292,  P-0299,  0391, 
0397,  0802,  1139 
crude,  0007,  01 10,  021 1,  0228, 
P-0296,  0298,  0412,  0494, 
0496, 0519, 0588,  0683, 
0685,  0686,  0704,  0799, 
0909, 0912,  1009,  1013 
processes,  see  processes 
refinery  approach,  see  processes 
deasphalted  oil,  0799 
desulfurization,  P-0406,  P-091 1 
forecasts,  0412,  0519,  1013 
gas  interchangeability,  0374,  1214 
gas  oil,  0799 

gas  supply  supplement,  see  Reserves 
import  policy,  0228,  0519 
light  petroleum  distillates,  0212, 
P-0296,  P-0911,  1009 
low-Btu,  0908 

naphtha,  0007,  0008,  0110,  0211, 


0213,  0223,  0228,  0284, 

0292,  P-0295,  0298, 

P-0299,  0307,  0374, 

0391,  0392,  P-0396, 

0397,  0399,  0412,  0494, 

0496,  0497,  0498,  0499, 

0500, 0519,  0588,  0683, 

0684,  0686,  0704,  0802, 

0804,  0909,  0974,  1009, 

1012,  1013,  1139,  1214 
plants,  0223,  0683,  0909,  see  also 
specific  process 

Algonquin  Gas  Transmission  Co., 
0007,  0284,  0412 
Apco  Oil  Corp.,  0412 
Boston  Gas  Co.,  0498,  0802 
Brooklyn  Union  Gas  Co.,  0007, 
0008, 0412 

capital  costs,  see  capital  costs 
Columbia  Gas  System,  Inc.,  0007, 
0412,  1192 

Consolidated  Natural  Gas  Co., 
0007, 0498 

Consumers  Power  Co.,  0412 
conversion  from  ammonia,  0496 
costs,  see  capital  costs 
Crown  Central  Petroleum  Corp., 
0412 

forecasts,  see  forecasts 
3apan,  0494 

Public  Service  Electric  and  Gas 
Co.,  0007 

refinery  approach,  see  processes 
review,  0213,  0399,  0496,  0497, 
0591, 0684 

Texas  Eastern  Transmission  Corp., 
0007,  0498,  0802 
Transcontinental  Gas  Pipe  Line 
Corp.,  0007 

Trunkline  Gas  Co.,  0007 
Zapata  Norness,  0007 
processes,  catalytic  hydrogenation, 
P-0296 

costs,  0007,  0110,  0213,  0298, 
0307,  0397,0399,  0412, 
0496, 0499, 0500, 0519, 
0684, 0704, 0802,  0804, 
1011, 1012, 1013, 1139 
CRG,  0007,  0212,  0213,  P-0295, 
0298, 0392,  0399, 0499, 
0686, 1009, 1013,  1139 
CRG  double-methanation,  0008, 
0298, 0374, 0391,  0804, 
1009, 1214 

CRG  methanation,  0374,  P-0396, 
0500, 1214 

FBH, 0007, 0298,  0494,  0685, 
0799,  0909,  1009, 1013 
Flexicoking,  0912 
fluidized  bed,  0908 
fluidized-bed  hydrogenation,  see 
FBH 

Gas  Council,  see  CRG,  FBH,  GRH 
GRH,  0588,  1009,  1139 
ICI,  P-0805 
IGT-ADTEK,  1012 
Japan  Gasoline  Co.,  see  MRG 
MRG,  0007,  0213,  0399,  0498, 
0802,  1013, 1139 
partial  oxidation,  0686,  1013 
Recatro,  0399 

refinery  approach,  0496,  0683, 
0686,  0908,  0909 
Ruhrgas  AG,  0588 
Segas,  0909,  1011 
selection,  0397 
Shell,  1013 
Stark,  0909 
Sun  Thermal,  1139 


Texaco,  1013 
Ube  Industries,  Ltd.,  0909 
residual,  P-0296,  0686,  0908,  0912, 
1011 

residuum,  see  residual 

sulfur  removal,  see  desulfurization 

vacuum  distillate,  0799 

vs.  nuclear  stimulation,  0704,  1023 

Oil  Shale 

environmental  control,  0232 
forecasts,  0226,  0232,  041  1,  1150 
gasification,  see  Oil  Shale 
Gasification 

Green  River  kerogen,  0380 
mining,  0232 
production,  0227,  0232 
pyrolysis,  0380 
research,  1 1 37 
reserves,  0226,  0232,  0411 
retorting,  0232 
shale  oil,  see  Oil,  Oil  Shale 
Liquefaction 

syncrude,  see  Oil  Shale  Liquefaction 
thermal  degradation,  see  pyrolysis 
transport,  0232 
U.S.S.R.,  0220 
wastes  control,  0227 

Oil  Shale  Gasification 
capital  costs,  0226,  0232,  041 1 
gas  supply  supplement,  see  Reserves 
processes,  0229,  1 146 

Oil  Shale  Liquefaction 
Brazil,  1 146 
capital  costs,  0226 
forecasts,  0226,  0232,  041 1,  0919, 
0921 
plants,  0232 
processes,  0380,  1 146 
supply  potential,  see  forecasts 

Ovens,  see  also  Ranges 
bake-broil,  P-0981 
burners,  P-0559,  P-0752,  P-0763, 
P-0764 

commercial,  1075,  1076,  1078,  1079 
conversion  to  natural  gas,  1075, 

1076 

heat  exchangers,  P-0264 
industrial,  see  Furnaces 
self -cleaning 

catalytic,  P-0265 
control,  P-0652,  P-0983 
insulation,  P-0982 
pyrolytic,  P-0983 
regenerator,  P-0264 
safety,  P-0652,  P-0984 
W.  Germany,  P-0652 
window,  P-0561,  P-0984 

Oxygen 

corrosion  control,  01 12 

detection,  0376 

diffusion  through  tubing,  0083 

from  propane,  0482 

from  water  electrolysis,  0224 

liquid,  P-0539 

storage,  P-0539 

Pakistan 

gas  composition,  0277,  0546 
gas  fields,  0546 
gas  heating  value,  see  gas 
measurement 
gas  measurement,  0546 
petrochemical  plants,  0054 
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pipeline  construction,  0031,  0140, 
0931 

Panama 

LNG  exports,  1 189 

Peakshaving,  see  also  LNG 
Utilization,  LP-Gas, 

I^opane,  Storage 
bottle  farms,  0333 
bullet  tanks,  0333 
Canada,  0433 
capital  costs,  0485,  0486 
costs,  0040,  0333,  0484,  0640,  0934 
capital,  see  capital  costs 
LNG,  see  LNG  Utilization  - 
peakshaving 

LP-gas,  see  LP-Gas  —  air 
mixture 

expenditures,  see  capital  costs 
gasholders,  0333 
Gt.  Brit.,  0040,  0733,  0955 
interchangeability,  see  specific  fuel 
interruptible  loads,  0040,  0934 
Italy,  0333 

linepacking,  0040,  0146,  1038,  1167 
LNG,  see  LNG  Plants,  LNG 
Utilization 

load  forecasting,  0176,  1042 
LP-gas/air,  see  LP-Gas  —  air 
mixture 

natural  gas  in  LP-gas,  0333 
natural  gas  liquids,  0693 
oil  gasification,  0008 
pipe  battery,  see  bottle  farms 
pipeline  supply  increase,  0934 
propane-air,  see  LP-Gas  —  air 
mixture 

satellite  plants,  see  LNG  Plants 
short-term,  0040,  0333,  P-0952, 

1038, 1167 

underground  storage,  see  Storage 
U.S.S.R.,  0146 
weather  forecasting,  0176 
W.  Germany,  1042 

Pentane,  see  Hydrocarbons, 

Natural  Gas  Liquids 

Personnel  Practices 
training 

auto  maintenance,  1067 
LNG  plant  operation,  0849,  1061, 
1188 

well  blowout  control,  0384 
Peru 

petrochemical  plants,  0054 

Petrochemicals,  see  also  Ammonia, 
Food  Synthesis,  Sulfur 
coke,  0232 

effect  of  gas  shortage,  0259,  0606, 
0920, 0974 

effect  of  SNG  industry,  0683 
from  manure,  0926 
from  natural  gas,  0259,  0606,  0974 
gas  conservation,  0455,  0920 
gasoline  production,  P-0973 
Netherlands,  0409 
from  oil,  0231,  0606 
from  oil  shale,  0232 
perchloroethylene,  0259 
plants,  0054 
trichloroethylene,  0259 
vinyl  chloride,  0259 

Pipe,  see  also  Steel 


aluminum,  0034 
Arctic,  see  steel 
cast  iron 

corrosion  control,  see 
Corrosion  Control 
leak  control,  see  Leak  Control 
corrosion,  see  Corrosion 
cryogenic  service,  0034,  0847 
inspection,  0028 
insulation,  see  Insulation 
large-diameter 
coating,  0029 
spiral-wound,  0319,  0416 
testing,  0625 
welding,  0139 
manufacture 
Algeria,  0029 
DSA  process,  0028 
Mn-Mo-Cb,  0615,  1030 
onsite,  0319,  0416 
spiral-wound,  0319,  0416 
plastic 

aromatics  effect,  0854 
condensate  effect,  0854 
conditioning  agent  effect,  0854 
CPVC,  0442 

deformation,  see  physical 
properties 
distribution  use,  see 

Distribution  Systems  - 
construction,  maintenance 
fittings,  0855 
handbook,  0334 
irrigation  lines,  0165 
jointing,  0048,  0334,  0443,  0543, 
0634, 0716,  0734,  1028, 

1069 

leak  control,  see  Leak  Control 
locating,  0164 

mains  and  service  renewal,  see 
Distribution  Systems  — 
maintenance 
mechanical  strength,  see 
physical  properties 
odorant  effect,  0854 
physical  properties,  0334,  0854, 
0967 

plowing-in,  see  Distribution 
Systems,  —  construction 
polyethylene,  0048,  0164,  0172, 
0250,  0442, 0443,  0543, 
0634,  0716,  0734,  0855, 
0967,  1069,  1194,  1195, 
1197 

PVC, 0165, 044^, 0854,  0967, 
1068,  1196 

quality  control,  0442,  0855 
regulations,  0334 
testing,  0334,  0634,  0734,  0854, 
0967,  1069 
seamless,  0847 

selection,  cryogenic  service,  see 
cryogenic  service 
size  distribution,  0137 
steel 

Arctic  lines,  0615,  1029,  1030, 
1159,  1165 

cryogenic  service,  0034,  0847 
demand  forecasting,  0545 
hydrogen  embrittlement,  0327 
inventory  control,  0545 
leak  control,  see  Leak  Orntrol 
LNG  lines,  0034,  0617,  1165 
manufacture,  0028,  0029,  0319, 
0416, 0615, 1030 
Mn-Mo-Cb,  0615,  1030 
nickel,  0034,  0617,  0847,  1165 
plastic-jacketed,  0834 
purchase  analysis,  0545 


spiral-weld,  0319,  0416,  0615 
stainless,  0034,  0847 
stress  corrosion,  0327 
testing,  0625,  1159 
X-52,  0243 
X-60,  0243 

X-65,  0319,  0416,  0615 
X-70,  0615,  1029 

Pipelines,  see  also  Distribution 
Systems,  Gathering 
Systems,  Mains, 

Transmission  Systems, 
specific  country 
accounting,  0094 
computer  simulation,  see  Pipeline 
Design 

deliverability,  see  Pipeline 
Operation 

LNG,  see  LNG  Pipelines 
mileage,  see  Pipeline  Construction 

Pipeline  Construction 
Alaska,  see  Arctic 
Algeria,  0142 

Arctic,  0032,  0097,  0142,  0143, 
0223,  0492,  0525,  0933, 
1021, 1156, 1159, 1163, 
1165 

anchoring,  0134 
cooling,  0032,  P-1036 
cost  reduction,  0319,  0416 
ditchers,  see  trenchers 
joint  preheating,  0715 
permafrost  protection,  0319, 
0416 

research,  0125,  0713,  0714, 
1029, 1030, 1160 
seeding,  1160 
steel  selection,  0847,  1029 
transport  vehicle,  0717,  1164 
trenchers,  0930,  0932,  1028 
welding,  1029 
Australia,  0142,  0218,  0318 
Austria,  1020,  1033 
Canada  ,0134,0136,0138,0142, 
0143,0223,  0242,0492, 
0615,  0713,  0714,  0715, 
0930,  0932,0933,  1028, 
1160, 1161, 1164 
capital  costs,  0094,  0617 
cost  reduction,  0319,  0416 
aossings 

bridge,  0612 
highway,  0318 
rail,  0318 

river,  0134,  0166,  0236,  0318, 
0612,0619,0835 
roads,  1028 

ditching,  0831,  see  also  equipment 
—  trenchers 

environmental  control,  0526 
equipment 

Arctic  transport,  0717 
borers,  1028 
crane,  1028 
ditchers,  see  trenchers 
hydraulic  puller,  0236 
pipe  end  preparation,  1028 
transport  vehicles,  1164 
trenchers,  0930,  0932,  1028 
extensions,  without  service 
interruption,  0243 
Europe,  0611 

Gt.  Brit.,  0135,0527,0612 
hydrogen,  see  Hydrogen 
internal  inspection,  see  Pipeline 
Maintenance 
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Italy,  0240,  1033 
Japan,  0142,  1032 
large-diameter,  0136,  0142,  0146, 

0242, 061 1, 0932,  1007, 

1161 

marshy  grounds,  0236 
mileage,  0613 

company  listing,  0136,  0138 
1960-95,  0098 

1970- 95,  0093 

1971- 72,  0137 

world,  0137,  0138,  0142,  0143 
mountains,  0235,  1033 
offshore 

anchoring,  0238 

bending  control,  0141, 0241, 

0320 

contractors,  0718 
deepwater,  0417,  0614 
equipment,  see  offshore  equipment 
forecasts.  0137 

Gulf  of  Mexico,  0142,  0234,  0239 
Louisiana,  0239 
Mediterranean,  0142,  1162 
North  Sea,  0135,  0417,  0527 
Texas,  0234 
offshore  equipment 

barges,  0320,  0417,  1028 
current  measurement,  0527 
lay  barges,  see  barges 
pipe  burying,  0240 
pipe  cutting,  0238 
positioning,  0417 
retrieval,  1028 
route  surveying,  0527 
seafloor  leveling,  0135 
trenching,  0238,  0240,  0614 
wave  measurement,  0527 
permafrost  area,  see  Arctic 
right-of-way,  0526 
rocky  areas,  0166,  0235, 0243 
Spain,  0142 
swampy  areas,  0318 
Switzerland,  1033 
Texas,  0831 

U.S.S.R.,  0142,  0146,  0385,  1007, 
1021,  1 163 

W.  Germany,  0614,  1022. 1033 
W.  Virginia,  0235 
welding,  see  Pipeline  Welding 
world,  1 162 

company  listing,  0031, 0140,  0931 
mileage,  01  37,  0138,  0142,  0143 
offshore  contractors,  071  8 
X-52  pipe,  0243 
X-60  pipe,  0243 
X-65  pipe,  0319,  0416 

Pipeline  Design,  see  also  Pipeline 
Construction 

Arctic,  see  Pipeline  Construction 
Canada,  0528,  1165 
computer  simulation,  0033,  0144, 
0145,  0147,  0244, 0321, 

0418,  0529, 0624, 1035, 

1037, 1 166 

flow  calculations,  0037,  1038,  1 167 
circular  slide  rule,  0150 
compressibility  effect,  0839 
computer,  0036,  0325,  0529,  1037 
friction  factor,  0175,  0324 
irregular  flow,  0147 
pipe  vs.  power,  0709 
transient  flow,  0839,  1037 
Gt.  Brit.,  0033,  0145,  0244,  0321, 
0418 
optimization 

computer,  0033,  0144,  0616,  1035, 

1166  I 

I 


constrained-derivatives  method, 
0616,  1035 

graphical  method,  0528 
linepack  method,  1038,  1167 
soil  surveys,  see  Soils 
W.  Germany,  0144,  0147 

Pipeline  Maintenance 
Argentina,  0832 

cathodic  protection,  see  Cathodic 
I^otection 

coatings,  see  Coatings 
corrosion,  see  Corrosion  Control 
dust  removal,  1032 
effect  of  a-c  lines.  1 168 
internal  inspection,  0619,  0835, 

1028,  1032,  1161 
internal  upgrading,  0337,  0833, 

1028 

leaks,  see  Leak  Control,  Leak 
Detection 
offshore,  0238 
pigging 

internal  coating,  0337,  1028 
internal  inspection,  0619,  0835, 
1028, 1161 
scouring,  0833 
repair,  1 169 
scheduling,  0173 

without  service  interruption,  0243 
Pipeline  Operation 

communications  systems,  0037,  0038, 
0039, 0303 

computer  control,  0036,  0037,  0151, 
0152, 0173, 0315, 0530, 

0827, 1025, 1040, 1154 
computer  simulation,  see  Pipeline 
Des^n 

control,  see  computer  control 
costs,  1034 
data  acquisition,  0530 
deliverability,  0248 
dispatching,  computer  control,  see 
computer  control 
flow  calculations,  see  Pipeline 
Des^n 

Gt.  Brit.,  0036 

large-diameter,  0073 

load  optimization,  0616,  1035 

metering,  see  Metering 

network  analysis,  0616,  0624,  1035 

noise  control,  0452 

pressure  regulation,  0569 

cathodic  protection,  0035,  0149 
line  failure,  0423 
noise  control,  0452 
offshore,  0719 
safety,  0739 

station  design,  0322,  0323,  0622, 
0719 

station  startup,  1171 
supply  interruptions,  0622 
supervisory  control,  see  computer 
control 

telemetry,  0039,  0325 

Pipeline  Safety,  see  also 

Pipeline  Testing,  Pipeline 
Welding 

accident  reports,  0673,  0739 
Arctic,  1 165 
corrosion,  see  Corrosion 
effect  of  a-c  lines,  1 168 
emergency  planning,  0037 
emergency  supply,  1 167 
failure.  0673,  1173,  1174 
line  break  detection,  0531 
offshore,  0720 


overpressure  protection,  0322,  0323 
standards,  0100,  0424,  0425,  0673, 
1172 

stress  corrosion  cracking,  1 174 
systems  analysis,  072  I 

Pipeline  Testify 
hydrostatic,  0153 
stress  cycling,  0625 
ultrasonic,  0830 
weld  inspection,  see  Pipeline 
Weldii^ 

Pipeline  Welding 
alignment,  1028 
Arctic,  0715,  1029,  1030 
automatic 
Bauer,  1031 
Big  3.  1031 

CRC-Crose,  0135,  0234,  1031 
MIG  process,  0139,  1031 
Midwestern  Welding  Co.,  see 
Stanwelder 
offshore,  0135,  0234 
Orbimatic,  0139,  1031 
S.A.  Arcos  Co.,  see  Orbimatic 
Stanwelder,  1031 
welding  defect  reduction,  0139 
double-jointing,  01  36 
explosive,  0238 
in-position  welder,  01  39 
inspection 

acoustic,  0148 
internal  TV,  1032 
internal  X-ray,  01  35,  0234, 

0831, 1028 
radiography,  0326 
large-diameter,  0139 
remote  voltage  control,  1028 
stress  cycling,  0625 
under  pressure,  see  without  service 
interruption 

without  service  interruption,  0243 

X-52  pipe,  0243 

X-60  pipe,  0243 

X-65  pipe,  0615,  1029 

X-70  pipe,  0615,  1029 

X-80  pipe,  1029 

Poland 
drilling.  0585 
gas  imports,  1151 
gas  processing,  1014 
helium  from  natural  gas,  01 14 
methane  from  lean  natural  gas,  0114 
nitrogen  from  natural  gas,  1014 
petrochemical  plants,  0054 
pipeline  construction,  0031, 0140, 
0931 

Portugal 

petrochemical  plants,  0054 

Power  Generation,  see  also  Total 
Energy  Systems 
air  pollution  control,  see  Air 
Pollution  Control 
baseload,  0312 
burner  ignition,  0039 
capital  costs,  1960-85.0414 
combined  cycle,  see  turbines 
costs,  0344,  0925 
demand,  1 105 

forecasts,  see  forecasts 
engines,  0746 
forecasts 

California,  1105 
energy  requirements,  0463 
1950-2000,  0463 
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1970-85,  0312,  0414, 1150 
1970-2000,  0130 
from  agricultural  wastes,  see  from 
wastes 
from  coal 

air  pollution  control,  see  Air 
Pollution  Control 
boiler  corrosion,  0227 
forecasts,  0130 
MHD,  0227 

mine-mouth  operation,  0408 
natural  gas  burner  ignition,  0039 
plants,  0227 
SRC  process,  1142 
from  coal  gasification,  0293,  0702, 
0908,0919,  0921 
from  hydrogen,  see  Hydrogen  — 
energy  system 

from  natural  gas,  0039,  0177,  0409, 
1022 

California,  1105 
divertibility,  1 108 
supply  shortage,  0056 
from  oil  gasification,  0908 
from  wastes,  0009,  0312 
fuel  cells,  see  Fuel  Cells 
geothermal,  0779 
MHD,  0227,  0312,0702 
Netherlands,  0409 
noise  control,  0191 
nuclear,  0220,  0702 
construction,  0020 
effect  on  utility  cost,  0344 
forecasts,  1150 
regulatory  delay,  0020 
remote,  0408 
thermionics,  0312 
transport  as  hydrogen,  see 
Hydrogen  —  energy 
system 

with  coat  gasification,  0293 
offshore,  0567 
onsite,  0052,  0214,  0477 
peaking  technology,  0312 
ship  system,  0567 
solar,  0925,  1105 
standby,  0312 
thermionics,  0312 
transmission,  0224,  0414 

as  hydrogen,  see  Hydrogen  — 
energy  system 
turbines,  0177 
air  cleaners,  0190 
coal  gasification,  0908 
combined  cycle,  0293,  0456,  0567, 
0908, 0921,  1019 
costs,  0746 
LNG  plants,  0043 
modular  design,  0567 
oil  gasification,  0908 
U.S.S.R.,  0220 
utility  rates,  see  costs 
W.  Germany,  0039,  0177,  1022 

ftessure  Relation,  see 

Distribution  Systems, 

Pipeline  Operation 

Ptessure  Vessels 
inspection,  0148 

IVocessing 

air  pollution  control,  see  Air 
Pollution  Control 
analyzers,  0381 
capacity,  0688,  0691 
capital  costs,  0092 
control,  0011 


cryogenic,  see  low-temperature 
effect  of  energy  shortage,  0011 
effect  of  gas  shortage,  0011, 0693 
effect  of  phase  data,  0592 
equipment,  0010,  001 1, 0013,  0084 
lean  gas  enrichment,  see  low- 
temperature  —  nitrogen 
recovery 

low-temperature,  0010,  0013,  0779, 
P-0807,  0809,  1 140 
butane  recovery,  P-0810 
costs,  0690 

enthalpy  prediction,  0670 
ethane  recovery,  0010,  0356, 

0690,  P-0810 

external  refrigeration,  0300 
feed  preparation,  0016 
gasoline  production,  P-0973 
helium  recovery,  0356,  0690, 
P-0808,  1014 
hydrogen  recovery,  0400 
K-values  prediction,  0670 
nitrogen  recovery,  0690,  1014 
processes,  see  processes 
propane  recovery,  P-0810 
offshore,  0010,  0043 
operating  costs,  0916 
plants 

air  pollution  control,  see  Air 
Pollution  Control 
Algeria,  0501 

Canada,  0012,  0301,  0593, 0672, 
0687,  0688, 0691, 0694 
capacity,  see  capacity 
Claus,  0113 

computer  control,  0214 
construction,  0014,  0688,  0914 
Continental  Oil  Co.,  0016 
costs,  0121, 0216,  0304,  0696 
DEA,  0120 

design,  0084,  0120,  0689,  0692, 
0695, 0885, 1141 
economics,  see  costs 
France,  1014 
Louisiana,  0010 
models,  0689,  0692,  0695 
Netherlands,  0692 
offshore,  0010,  0043 
Oklahoma,  0809 
optimization,  0214,  0885 
Poland,  1014 
power  optimization,  0214 
process  integration,  0216,  0594 
stack  design,  0113 
state  listing,  0691 
Sulfreen,  0121 
sulfur  guidelines,  0687 
Texas,  0300,  0915 
Transcontinental  Gas  Pipe  Line 
Corp.,  0119 

utility  consumption,  0916 
world,  0695,  0914 
processes,  see  also  low-temperature 
absorption,  1141 
expander,  0916 
integration,  0594 
liquefaction,  0690 
oil  absorption,  0013 
pulsated-jet,  P-0807 
refrigerated  absorption,  0809, 
0916 

refrigeration,  0916 
turboexpander,  0010,  0013,  0300, 
0779, 1140 
U.S.S.R.,  1021 

water  pollution  control,  see  Water 
Ibllutbn  Control 


Production 
Africa,  0797 
Arctic,  1003 
Austria,  1020 
California,  0099 
Canada,  0301 , 0492,  05 1 8 
capital  costs,  0092,  0098 
computer  control,  0301, 0302 
Green  River  basin,  0704 
Kansas,  0099 
Louisiana,  0099 
natural  gas  liquids,  see  Natural 
Gas  Liquids 
Netherlands,  1002 
New  Mexico,  0099 
offshore 

Arctic,  1003 

cathodic  protection,  0401 
control,  0303 
deepwater,  0488 

equipment  placement,  0116,  0488 
LNG  plant,  0043 

microwave  communications,  0303 
North  Sea,  0116,  0303 
Norway,  0215 

platforms,  0015,  01 16,  0215,  0238, 
0401, 1003,  1006 
safety,  0015,0215,  1003,  1006 
seafloor  systems,  0488 
Oklahoma,  0099 
parametric  pulsing,  0698 
Piceance  basin,  0704 
plunger  lift,  0502 
Texas,  0099,  0302 
U.S.,  1970-95,  0226,  0411 
1971, 0518 
1971-72,  0099 
state  listing,  0117,  0310 
U.S.S.R.,  0220,  0385,  1021 
W.  Europe,  0798,  0820 
world,  0223,  0410,  0509 

Propane,  see  also  LP-Gas 
-air  mixture 

interchangeability,  0546 
peakshaving,  see  LP-Gas 
air  pollutant,  see  Air  PoUution 
Control 

burners,  P-0660,  P-0763 
carbon  dioxide  solubility,  0082 
combustion  catalyst,  0866 
costs,  0696 
desulfurization,  0672 
enthalpy,  0078,  0080,  0377 
entropy,  0075,  0076,  0078 
equilibrium,  see  phase  equilibria 
fires,  see  safety 

flames,  0057,  0347,  0349,  0350, 
0482,  0975 

food  synthesis,  P-0460 
from  LNG,  P-0810 
from  natural  gas,  0300,  0672,  0779, 
P-0973,  see  also 
Processing 

furnaces,  0783,  0786,  0866 

gas  grills,  P-0782 

gasoline  production,  P-0973 

heat  processing,  0183,  0472,  0866 

icebreaking,  1116 

K-values,  0670 

liquid,  0078 

mixture  with  carbon  dioxide,  0382, 
0670,  1098 

mixture  with  hydrogen  sulfide,  0382, 
0670,  1098 

mixture  with  methane,  0075,  0076, 
0078,  0080,  0082,  0196, 
0379, 0670 

mixture  with  methane-ethane,  0080, 
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0082,  0194,  0379,  0670 
mixture  with  methane-heptane,  0670 
mixture  with  propene,  0377 
Mollier  diagram,  0086 
natural  gas  absorbent,  0333 
oxidation,  0464 
petrochemical  feedstock 
food  synthesis,  see  food 
synthesis 

SNG,  see  LP-Gas  -  SNG 
production 

phase  equilibria,  0194,  0196,  0382, 
0670,  1098,  1213 
price,  1216 

pulsating  combustor,  0089 
recovery  plants,  0013,  0300 
recovery  process,  see  Processing 
refrigerant,  see  Refrigerants 
safety,  0482,  0673 
solubility,  0379 

storage,  0090,  P-0247,  0284,  0329, 
1192 

supply-demand,  0959,  1216 
sweetening,  see  desulfurization 
thermodynamics,  0086 
vapor-liquid  equilibrium,  see  phase 
equilibria 

vehicle  fuel,  see  Ak  Pollution 
Control  —  automobiles, 
forklifts 
Propylene 

thermodynamics,  0086 
Puerto  Rico 

petrochemical  plants,  0054 
Pumps 

LNG,  see  LNG  Plants,  LNG  Transfer 
noiseless,  P-0367 
stations,  0137 
thermal,  P-0360,  P-0367 

Purification,  see  also 

Dehydration,  specific 
substance  removed 
acid  gas  removal,  see  also  specific 
gas 

DEA,  01 18,  0120,  0594,  0885 
high-pressure,  0885 
MEA,  0118,  0594,  1141 
molecular  sieves,  0505,  0813 
process  integration,  0216,  0594 
Purisol  process,  0304 
solvents,  01 18,  P-0814,  P-0918 
Sulfinol,  0119 

ak  pollution  control,  see  Ak 
Pollution  Control  — 
gas  processing 
carbonyl  sulfide,  see  Sulfur 
dust  removal,  0908 
equipment,  01 18,  0594 
filtration,  P-0504 
hydrogen,  0211, 0304,  P-0917 
LNG,  see  LNG 
LNG  feed  gas,  see  LNG 
mercury  removal,  0404 
plants,  see  Processing 
processes 
amine,  0395 
Beavon,  0115,  P-0405 
Benfield,  0216 
Chevron,  P-0403,  P-0812 
Claus,  0115,  0121,  0217,  0407, 
0466, 0593,  0687 
DEA,  0118,  0120,  0216,  0594, 
0697, 0885 

Dkect  Oxidation,  0305 
Fluor  Solvent,  0570 
heat  transfer,  0395 


hot  potassium  carbonate,  0216, 
0395 

integration,  0216 
M-Pyrol,  0122 

MEA,  01 18,  01 19,  0553,  0594, 
1141 

molecular  sieves,  0016,  0505, 

0672,  P-0808.  0813 
Purisol,  0304 
review,  081 1 
Sulfinol,  0216 
Sulfreen,  0121,0593 
sulfur  removal,  see  Sulfur 
tail  gas  treatment,  see  tail 
gas 

TEA,  0118 
Vetrocoke,  0216 
Wellman-Lord,  0217,  0595 
Westvaco,  1017 
SNG,  0211, 0395,  P-0406 
sulfur  removal,  see  Sulfur 
synthesis  gas,  0211, 0304 
tail  gas,  0121, 0217,  P-0406,  0407, 
0466,  0593,  0595,  P-0812, 
1017 

Qatar 

petrochemical  plants,  0054 
Ranges 

burners.  P-0651,  P-0753,  P-0754 
heat  exchangers,  P-0754 
safety,  P-0358,  P-0754 
sales,  1 107 

smooth-top,  P-0358,  P-0754 
top,  P-05  60,  P-0754,  see  also  smooth- 
top 

Reactors,  see  also  Energy,  Power 
Generation 

coal  gasification,  0297,  0395,  0800, 
0806 
design,  0588 
fluid-bed,  0297,  0341 
nuclear,  see  Energy  —  nuclear 
regenerators,  0980 

Reformii^,  see  also  Hydrogen, 

LP-Gas,  Manufactured  Gas, 
Oil  Gasification, 
specific  product 
catalysts,  see  Catalysts 
methane  with  steam,  0111 

carbon  monoxide  production,  see 
Carbon  Monoxide 
hydrogen  production,  see 
Hydrogen 

naphtha,  see  01  Gasification 
natural  gas  with  steam,  0454 
reformers,  0292 
SNG  production,  see  Oil 
Gasification 

Refr^erants 

concentration  control,  P-0270, 
P-0361 

crystallization  control,  P-0756 
ethane,  P-0438 
ethylene,  0436 
helium  recovery,  P-0808 
liquefaction,  see  Liquefaction 
lithium  bromide,  P-0064,  P-0756 
lithium  iodide,  P-0756 
LNG  plants.  0249,  0436,  P-0438 
low  ambient  temperature,  P-0758 
methane,  0249,  0436,  P-0438 
multicomponent,  P-0438 
nitrogen,  0436,  P-0438,  P-0808 


propane,  0436,  0948 
solidification  control,  P-0270, 

P-0361 

Refr^eration 

absorption 

absorbent  control,  P-0361 
additive  separation,  P-0268 
alternate  cycle,  P-0758 
dual-conduit  system,  P-0266 
generators,  P-0269,  P-0874 
liquid-level  sensor,  P-0269 
multistage,  P-0872,  P-0873 
overheat  control,  P-0269 
overload  control,  P-0361 
purge  system,  P-0064 
refrigerants,  P-0064,  P-0270, 

P-0756,  P-0872,  P-0873 
state  of  the  art,  0856 
Arctic  lines,  0032 
cryogenic  design,  0573 
food  processing,  see  Food 
Processing 

gas  processing  plants,  see 
Processing  — 
low-temperature 
LNG,  see  LNG  Utilization 
LNG  plants,  see  LNG  Plants 
methane,  0249 
nozzle-type  system,  P-0655 
pulsated-jet,  P-0807 
temperature  control,  P-0266 
thermal  pumps,  P-0360,  P-0367 

Regenerators,  see  Heat 
Exchangers 

Regulator  Stations,  see 

Distribution  Systems, 

Pipeline  Operation 

Research 
Bur.  Mines,  1 1 37 
cost  accounting,  0094 
flow  measurement,  0197,  0198 
heat  processing,  0182 
pipeline  design,  Arctic,  see 
Pipeline  Design 

Reserves,  see  also  Gas  Fields, 
Reservoir  Operation 
additions,  0005,  0308,  0310,  0818 
Algeria,  08 1 9 
Arctic,  1008 
Australia,  0218 
Canada,  0518,  0702,  1008 
discovery  rate,  0602 
France,  0123 
giant  fields,  0223 
Libya,  0819 

natural  gas  liquids,  0518 
Netherlands,  0819,  1002 
North  Sea,  0819 
potential,  0604,  0921,  1147 
effect  on  policy  formulation, 

0129 

Elliott-Linden,  0598 
estimation  methods,  0129 
Hubbert,  0598 
Moore,  0598 

Potential  Gas  Committee,  0598 
reporting,  0602 
U.S.  Geol.  Surv.,  0598 
Weeks,  0598 

with  nuclear  stimulation,  0704 
/production  ratio,  0818 
proved 

1945-70,  0226,  0310,  0411, 0518, 
0602 
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recoverable.  0598 
supply-demand,  0099,  02 26,  0411, 

092  3 

effects,  see  supply  shortage 
model,  0576.  0596 
1945  70.  0226. 041  I 
W.  Ciermany .  020 1 

supply-demaud  forecasts.  000  1 . 0006, 
0307.  I  147 
A.(;.A..  0308.  0576 
California,  1152 
Dept,  of  Interior,  01  29,  01  30 
effect  on  energy  policy,  01  29, 

0602 

KI'A,  0817 
1  I'C.  022  3 

f  uture  Requirements  Agency,  0607, 
08  23 

Kil. 0226, 0308.  0411, 0520, 

0607, 1019 
methodologies.  01  29 
NFC.  0129 
1955  85,  0893 
1970  80.  0520 

1970  85,  0007,  0017.  0308,  0923 
1970-90,  0223,  0309,  0607,  0818. 
0822 

1970-2000.  0021. 0226.  041  I 
1972  90,  0922 
1975-77.  0817 
1990, 0787 
supply  shortage 

effect  of  1'1’C  regulations.  0596 
effect  of  gas  price,  001  7,  009  3, 
0097, 0510.  0596.  0702 
effect  of  oil  price,  0596 
effect  of  pollution  control. 

0018,  0019. 0817 
effect  on  appliance  research, 

0102 

effect  on  earnings,  1  103 
effect  on  economy,  0604 
effect  on  LP-gas  industry,  1217 
effect  on  marketing,  0001, 0102, 
0284 

effect  on  petrochemical  industry, 
001  I.  01  I  I.  0259,  0606, 

0920, 0974 

effect  on  power  generation,  0056 
effect  on  processing  industry, 

0011, 0693 

effect  on  utilities,  0019 
energy  conservation.  I  150 
evaluation,  0 1  30,  0818,  1147 
gas  industry  planning.  0001, 

0096. 0097.  0102 
service  curtailment,  0019,  0102 
supply  supplements,  Alaskan  gas. 
0001, 0019,  0097,  0125, 

0130, 0223. 0226. 0307, 

0308. 041  I,  0519,  0604. 

0607, 0701. 0714,  08  18. 

0891,  0922,  1  106,  1  147. 

I  165 

capital  requirements.  0017, 

0223.  0226,  0229.  0411. 
0519, 0704,  1023 
coal  gasification.  0001. 0006, 
0007, 0018. 0019,  0095, 
0096, 0097.  0100.  0127. 
0130, 0170,  0223,  0225. 
0226, 0228. 0229.  0291, 
0293,  P  0294,  0307, 

0.308,  039  3.  0  39  8.  04  06, 

041  I.  041  2.  05  I  3,  0519, 

05  20. 05  87, 0601, 0604, 
0607.  0704,  0787,  0803, 
0818. 0891, 0908.  0919, 


0921, 0923,  1013,  1019, 
1023.  1  106,  1138,  1141. 

1  147 

coal  liquefaction,  0803,  1019, 

1  I  38 

deregulation,  I  144 
drilling  increase,  0128,  01  30, 
0510, 0596 

gas  imports,  0001 . 00  1  7.  00 19, 
0126.  01.30.  0219,  0223. 
0226. 0307.  0308,  0411, 

05  19. 0520,  0599,  0604, 
0606, 0607.  070  1 . 0702, 
0714, 0818,  089  1. 0923, 

I  106 

gas  price  incentives,  0001, 0017, 
0019,  0092, 0093, 0096. 
0097,  0130, 0228, 0510, 
0596,  0601. 0693. 0787, 

1145 

hydrogen,  1  143 
LNG,  0001, 0008.  0017,  0019, 
0130,  0160,  0221,  0223, 
0226,  0228.  0284.  0307. 
0.308,  0331. 041  1. 0413, 
0415,  0431, 043.3,  0513, 
0516, 0519. 0520. 0540, 
0542, 0601. 0604. 0605. 
0607, 0682.  0704,  0787, 
0818. 0844, 0891 , 0893, 
0894, 0922, 0923.  1023, 
1106,  I  147.  I  150,  1  151, 
1182. 1189 
LP-gas/air,  0959 
LP-gas  reforming.  0007,  0011, 
0284.  0.399.  0412,  0497. 
0591. 0601, 068.3,  0684, 
101.3 

manufactured  gas.  see  specific 
type  of  gasification 
natural  gas  liquids,  0693 
nuclear  stimulation,  0097,  01.30, 
0308.  0610.  0704,  P  0927. 
1023.  1  147 

oil  gasificatkrn,  0001. 0007, 
0008,  0019,  01  10,  021 .3, 
0223. 0226.  0228,  0284, 
0295,  0298.  0299,  0.307. 

031  1. 0391. 0396, 0399, 
0406,  0410, 041 1, 0412, 
0497,  0498,  0499.  0500, 

05  13.  0519, 0520. 0587, 
0591. 060 1 . 0604, 0607, 
0683, 0684, 0685. 0686, 
0704, 0804. 089 1 , 0908, 
0909. 0912, 0922, 0923, 

101  1.  1012.  101.3.  1019. 
1023, 1141. 1147 
oil  imports.  0228 
oil  shale  gasification,  0223, 
0228. 0229, 0411, 0607. 

I  146 

oil  shale  liquefaction,  1019, 

I  146 

refuse  pyrolysis,  see  wastes 
gasification 
regulations.  0894 
shale  oil,  0308 
tar  sands,  022  3 

wastes  gasification.  0009,  0223. 

0.307,  P-0398.  05  I  7.  0926 
wastes  liquefaction,  0926 
U.S.S.R.,  0385.  0819,  1021 
W.  P'urope,  0820 
VV.  Germany,  1022 
world,  04 1 0 

Reservoir  Operation,  see  also 


Storage  —  underground 
deliverability,  0698,  0699 
depletion,  0306 

formation  characteristics,  0227, 

0815 

fracture  prediction,  0507 
gas-condensate,  0506 
gas  coning,  0700 
gas  cycling,  0592 

performance  evaluation,  0124,  0700, 
1018 

permeability,  0700 
porosity  testing,  0815 
pressure  behavior,  see  Well 
Production  -  testing 
pressure  buildup,  0506 
research,  I  I  37 
reserves  estimation,  01  23 
water  coning.  0700,  0816 

Romania 

air  pollution  control,  0466 
drilling,  0585 
gas  composition,  0546 
gas  fields.  0546 
gas  heating  value,  see  gas 
measurement 
gas  measurement,  0546 

Safety,  see  also  specific 
operation,  specific 
system 

boilers,  0271, 0565 
compressors,  P-066S 
distribution  systems,  see 

Distribution  Systems 
drilling,  blowout  control,  see 
Drilling 
furnaces,  0565 

LNG,  see  LNG  Safety,  specific 
system 

nuclear  stimulation,  0704 
offshore  platforms,  1006 
offshore  production,  021  5 
ovens,  P-0984 

pipelines,  see  Pipeline  Safety, 
Pipeline  Testing 

Sarawak,  see  Malaysia 

Saudi  Arabia 

petrochemical  plants,  0054 
pipeline  construction,  0031, 0140, 
0931, 1 162 

Scrubbers,  see  Purification  - 
equipment 

Sewage  Gas.  see  Wastes  Gasification 
Shale  Oil.  see  Oil,  Oil  Shale 
Singapore 

petrochemical  plants,  0054 

SNG.  see  Oral  Gasification. 

LP-Gas.  Oil  Gasification. 

Oil  Shale  Gasification 

Soils 

bacterial  activity.  0464 
gas  leak  area,  0464 
pipeline  surveys,  08.32 

South  Africa 
coal  gasification,  09  1.3 
petrochemicals,  09 1 .3 
petrochemical  plants,  0054 
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Spain 

gas  price,  0309 
gas  production,  0798 
LNG  imports,  0331 
LNG  storage,  OS  38 
LNG  terminals,  OS  38 
oil  fields,  0798 
petrochemical  plants,  00S4 
pipeline  construction,  0031, 0140, 
0142,  0931 

Steel,  see  also  Pipe, 

specific  application 
Arctic  use,  see  Pipeline  G)nstruction 
—  Arctic 

carbon,  0077,  0431, 0432,  OS32, 
06IS, 0941,  1029,  1  178 
copper-bearing,  0077 
corrosion  rate,  0077 
cryogenic  service,  0847 
LNG  pipelines,  see  LNG  Pipelines 
Mn-Mo-Cb,  061  S,  1030 
nickel,  1 178 
\7c,  1  16S 
37c,  0847 
3'/:%,  1  16S 
S%,  1064 

9%,  0034,  0041, 0431,  OS 33, OS 34, 
0617,  0847,  0949,  I  OSS, 

1064,  1186 
36%  (Invar),  1064 
stainless,  0034,  0847,  0936, 

1044,  1064,  1191 
weathering,  0077 

Storage 

aboveground, 0040, 0329,  0333 
capital  costs,  0093,  0098,  048S 
cost  allocation,  0484 
hydrogen,  see  Hydrogen 
LP-gas,  see  LP-C^s 
propane,  see  Propane 
underground 

aquifers,  0040,  01  S4,  0248,  0328, 
0426,  0722, 0934,  1041, 

1042, 1176 

behavior  prediction,  0328,  1  176 
bottle  farms,  0333 
Canada,  0310 
capacity,  004S,  0248 
capital  costs,  see  capital  costs 
caverns,  see  mined  caverns,  salt 
caverns 

compressor  stations,  01  54,  06 1  3, 
1041 

container  station,  see  bottle 
farms 

costs,  0040,  0248,  0329,  0426, 
0848,  0934 
cushion  gas,  1 1  76 
debris  control,  P-0247,  0329 
dehydration,  0154 
deliverability,  0248,  1 177 
depleted  field;  ,  0040,  0154, 

0246,  02^-8,  0848,  0934, 

1042,  1 177 

expenditures,  see  capital  costs 
fracture  prediction,  0507 
France,  0426 
gas  spread,  0722 
Gt.  Brit.,  0040 
hydrodynamics,  0328 
metering,  0154 
mined  caverns,  0329,  1 192 
model,  1042 
multiple  depth,  0329 
nuclear-formed,  P-0927 
Ohio,  1 192 


optimization,  1 175 
parametric  pulsing,  0698 
pipe  battery,  see  bottle  farms 
pressure,  1175 

salt  caverns,  0040,  01  54,  P-0247, 
0329, 0426, 1042 
sand  production,  0154 
statistics,  see  capacity 
survey,  0045 
wells,  0045,  I  192 
W.  Germany,  0154 

Sulfur 

carbonyl  sulfide,  0672 
from  butane,  0672 
from  coal,  0227,  P-0402,  0590,  1  142 
from  coal  gasification,  see  Coal 
Gasification 

from  distillate  oils,  P-091 1 
from  natural  gas,  0012,  P-0406, 

0593,  0687 
from  oil  shale,  0232 
from  propane,  0672 
from  stack  gases,  see  Air  Pollution 
Control  —  stack  gases 
from  tail  gas,  see  Air  Pollution 
Control  —  sulfur  plants 
plants,  01  13,  081 1,  1017 
air  pollution  control,  see  Air 
Pollution  Control 
Canada,  0012,  0305,  0593, 0687 
Claus,  0115,  0121,  0305,  P-0405, 

P  0406,  0407,  0466,  0687, 

1017 

costs,  0466 
France,  0121 
Japan,  0407 

utility  requirements,  01 15,  0407 
water  pollution  control,  see 
Water  Pollution  Control 
price,  0012 
production,  0012 
supply-demand,  0012 

Sulfur  Oxides 
from  fossil  fuels,  0463 
from  stack  gases,  see  Air  Pollution 
Control 

from  tail  gases,  see  Air  Pollution 
Control  —  sulfur  plants 

Sweden 

exploration,  0798 
petrochemical  plants,  0054 
pipeline  construction,  1162 

Switzerland 
burners,  0471,  P-0881 
exploration,  0798 
furnaces,  0471 
heat  processing,  047 1 
heating,  0864 
LP-gas,  0864 

pipeline  construction,  0031,  0140, 
0931,  1033,  1162 

Syncrude,  see  (joal  Liquefaction, 

Oil  Shale  Liquefaction 

Synthesis  Gas,  see  Manufactured  Gas, 
SNG 

Taiwan 

petrochemical  plants,  0054 

Tar  Sands,  see  also  Oil 
Canada,  0702 
oil  production,  0702 
research,  1137 


supply  potential,  0919 
Telemetry,  see  Pipeline  Operation 
Thailand 

petrochemical  plants,  0054 

Thermal  Pollution 
coal  gasification,  0006 
power  generation,  0895,  1001 
world,  002 1 , 0408 

Thermionics,  see  Energy,  Power 
Generation 

Thermodynamics,  see  Analytical 
Methods,  specific 
system 

Total  Energy  Systems,  see  also 

Engines.  Power  Generation, 
Turbines 

amusement  parks,  0747 
apartment  complex,  0432,  0549 
feasibility  studies,  0059 
Gt.  Brit.,  0055,  0059 
markets,  0059 
post  office,  0457 
research  station,  0059 
shopping  centers,  0548 
tobacco  factory,  005  5 

Transmission  Systems,  see  also 
Distribution  Systems. 

Gathering  Systems. 

Pipelines,  specific 
country 
airships.  1034 

Algonquin  Gas  Transmission  Co., 

0007,  0284, 0412, 0497 
Argentina,  0832 

Arkansas  Louisiana  Gas  Co.,  0616, 
1035 

Australia,  0318 

Canada,  01  34,  01 50.  0219,  0242, 
0528.  0930 

capital  costs.  0098.  0559 
Colorado  Interstate  Gas  Co.,  0007, 
1040 

Columbia  Gas  Transmission  Corp., 
0153,  0235,0915,  1155, 

1192 

Columbia  Gulf  Transmission  Co., 
0236,  0239, 0366,  0711 
Consolidated  Gas  Supply  Corp.,  0068, 
02  39 

Consolidated  Natural  Gas  Co.,  0007, 
0498 

construction  expenditures,  see 
capital  costs 

El  Paso  Natural  Gas  Co.,  0007,  0160, 
0412 

Europe,  1033 
Gt.  Brit.,  0245,  1  171 
Great  Lakes  Gas  Transmission  Co., 
0027 

Houston  Pipe  Line  Co.,  0037 
Michigan  Wisconsin  Pipe  Line  Co., 

1 192 

Natural  Gas  Pipeline  Co.  of  America, 
0152,  0423,  0827,  1025', 

1173 

Netherlands.  0132,  0133,  0708 
Northern  Natural  Gas  Co.,  0529, 

05  30 

Panhandle  Eastern  Pipe  Line  Co., 
0007,  1 169,  1 192 
Southwest  Gas  Corp.,  0039 
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Tennessee  Gas  Pipeline  Co.,  0239, 
0531, 1192 

Texas  Eastern  Transmission  Corp., 
0007, 0035,  0149,0412, 

0498, 1 192 

Texas  Gas  Transmission  Corp.,  1 192 
Transcontinental  Gas  Pipe  Line  Corp., 
0007, 0073, 0234,  0830, 

1158 

Trunkline  Gas  Co.,  0007,  0497 
W.  Germany,  0151 

Trinidad 

exploration,  0410 
gas  discoveries,  0003 
LNG  exports,  0223,  0410,  0412,  0520, 
1051,  1150 

Tunisia 

pipeline  construction,  0140 
Turbines 

air  cleaning,  0190,  0777 
aircraft,  0747 

air  filtration,  see  air  cleaning 
air  pollution  control,  see  Air 
Pollution  Control 
alignment,  0929 
Arctic,  0525 
coal  gasification,  0908 
combined  cycle,  0214,  0293,  0456, 
0567, 0908, 0921,  1019 
compressor  drive,  0215,  P-0860 
stations,  see  compressor  stations 
compressor  stations,  0026,  0027, 

0132,  0133,  0190,  0415, 

0477,  0525,  0707,  0708, 

0711,  0828, 0929,  1026, 

1 154 

control,  0928 

corrosion,  0568 

costs,  0707,  0711,  0746,  0828 

dual-fuel,  1063 

failures,  0778 

gas  processing  plants,  0010,  001 1, 
0214,  0300 
gas  reinjection,  0215 
generator  drive,  see  power  generation 
heat  recovery,  0567 
heaters,  0745 
hydraulic,  0214 
hydrogen  plants,  P-0860 
large-capacity,  071  1,  1059,  1154 
LNG  plants,  0043,  P-0627,  P-0630, 
1043,  1058, 1179 
LNG  tankers,  1063 
lubrication,  0666 
maintenance,  0666,  0778 
marine,  0567,  1063 
mechanical  drive,  0857 
noise  control,  0191 
offshore  platforms,  0215 
oil  gasification,  0908 
packaged,  0026,  01 32 
power  generation,  0177,  0191, 0214, 
0567, 0746,  0908 
combined  cycle,  see  combined 
cycle 

LNG  plants,  see  LNG  plants 
Solar  Centaur,  0476 
steam,  0214,  0456,  1179,  see  also 
combined  cycle,  LNG 
plants,  power  generation 
total  energy  systems,  0055,  0059, 
0747 

turboexpanders,  see  Turboexpandas 
vibration  control,  1059 

Turboexpanders 


liquefaction,  see  Liquefaction  — 
processes 

power  generation,  0779 
power  recovery,  0779 
processing,  0779 

Turkey 

petrochemical  plants,  0054 


U.S.S.R. 

blowout  control,  0790 

boilers,  P-0990 

burners,  0256,  P-0990 

catalysts,  1203 

coal  gasification,  0291 

coal  production,  0220 

coal  reserves,  0220 

compressor  stations,  0146 

drilling,  0579,  0585,  0790,  1007 

energy  consumption,  0220 

exploration,  0410,  1007 

furnaces,  P-0990 

gas  composition,  0546 

gas  discoveries,  1007 

gas  exports 

to  Austria,  1000,  1020 
to  W.  Europe,  0146,  0611,  0819, 
1033,  1151 

to  W.  Germany,  0201,  0600 
gas  fields,  0385,  0546,  1007,  1021, 
1163 

gas  heating  value,  see  gas 
measurement 
gas  imports,  1151 
gas  industry,  1021 
gas  markets,  1021 
gas  measurement,  0546 
gas  processing,  0014,0914,  1021 
gas  production,  0385,  1007,  1021 
gas  reserves,  0385,  0819,  1021 
heat  processing,  0256,  P-0990 
kilns,  0256 
LNG  exports 
to  Japan,  1151 

to  U.S.,  0311,  0413,  1021,  1051, 
1150, 1151 

LNG  plants,  0045,  1151 
LP-gas,  1021 
manufactured  gas,  1203 
natural  gas  formation,  0586 
peakshaving,  0146 
petrochemical  plants,  0054 
pipeline  construction,  0031,  0140, 
0142,  0146,  0385,  0931, 
1007,  IO2I1,  1162,  1163 
well  stimulation,  0025 

Utilities,  see  Distribution 
Systems,  Powa 
Generation,  Transmission 
Systems 


Valves 

automatic  closure,  0423 
ball,  0155 
butterfly,  0155 
compressors,  0364,  1093 
control,  0038,  0155,  0447 
cryogenic,  0155 
downhole,  0609 
globe,  0155 

heating  systems,  P-0260 
LNG,  see  cryogenic 
meter  stations,  0322 
modulating,  P-0260 
noise  control,  1201 
shutoff,  0447 
split-body,  0155 
Y-pattern,  0155 


Venezuela 

cathodic  protection,  0401 
compressor  stations,  0415,  1026 
drUling,  0288 

LNG  exports,  0223,  0520,  1051,  1150 
oil  exports,  0314 
petrochemical  plants,  0054 

Ventilation 

flues,  P-0061,  P-0063 

water  heaters,  P-0063 

Wastes  Gasification 
animal  wastes,  0009,  0926 
combined  with  coal  gasiTication, 
P-0398 

gas  supply  supplement,  see  Reserves 
municipal  wastes,  0009,  0307,  0517 
processes 

anaerobic  digestion,  0009,  0517, 
0906 

bacterial  digestion,  P-0398 
Bur.  Mines,  0307,  0517 
Garrett,  0009,  0307 
pyrolysis,  0009 
W.Va.  Univ.,  0009 
sewage  gas,  P-0398,  0558 

Wastes  Liquefaction 
animal  wastes,  0926 
manure,  see  animal  wastes 
municipal  wastes,  0009 
processes,  0009 

Water 

desalination,  1149 
hydrocarbon  solubility,  0379 
removal,  see  Dehydration 
vapor  recovery,  0180 

Water  Heaters,  see  also  Water 
Heating 

combination,  P-0066,  P-1092 
commercial,  P-0074,  P-0654,  1080, 
P-1090 

compact,  P-0877,  P-1092 
control,  P-0062,  P-0066,  P-0653 
heat  transfer  improvement,  P-0074, 
P-0359,  P-1089,  P-1090 
industrial,  P-0074 
infrared,  P-0359 
instantaneous,  P-0066,  P-0074 
residential,  P-0066,  P-0653,  P-0986, 
P-1090,  P-1092 
sales,  1107 
standardized,  P-0063 
temperature  control,  P-0653 
ventilation,  P-0061 

Water  Heating 

apartments,  0857,  1081 

beverage  plants,  P-0074 

butcheries,  1079 

dairies,  P-0074 

district  heating,  see  Heating 

food  processing,  P-0074,  P-0654 

greenhouses,  1080 

offices,  0857 

solar,  1 149 

swimming  pools,  0177,  0178,  0180, 
P-0359,  P-0877,  P-1089, 
P-1090 

Water  PoDution  Control,  see 
also  Environmental 
Control,  Incineration 
amusement  parks,  0747 
effect  on  capital  costs,  0092 


32 


GAS  ABSTRACTS,  VOL.  28,  ANNUAL  INDEX  1972 


effect  on  cathodic  protection,  0401 
effect  on  gas  processing,  0011 
gas  processing,  0011,  1015 
nuclear  stimulation,  0704 
offshore  fires,  0015 
sewage,  0058,  0558 
SNG  plants,  0392 
sulfur  plants,  0593 
well  completion,  0388 
well  production,  0227,  0609 

Weather  Forecasting,  see 
Peakshaving 

Welding,  see  also  Pipe  — 

manufacture.  Pipeline 
Welding 

automatic,  0135,  0534 
explosive,  0238 
LNG  tanks,  0534,  1064 
pipelines,  see  Pipeline  Welding 
steel,  0534,  1064 
stress-relieving,  P-1096 
under  pressure,  0243 

Well  Completion 
Arctic,  0905 
casing,  0388,  0902 
cementing,  0904 
corrosion  control,  0388 
deep  wells,  0902,  0904 
fluid,  0388 

offshore,  0522,  0523,  0608 
perforation,  0521 
safety,  0388 
statistics,  see  Drillii^  — 
forecast-review 

Well  Operatnn,  see  also  Reservoir 
Operation 

blowout  control,  0238,  0387,  0609, 
see  also  Drilling, 

Offshore  Drilling 
computer  control,  0151 
corrosion  control,  01 12,  0388 
deep  wells,  0387 
flow  control,  0227,  0703 
Libya,  0703 
maintenance,  0608 
surveying,  049 1 
workover  safety,  0609 

WeD  Production 
Arctic,  0905,  P-1036 
blowout  control,  see  Well 
Operation 

depletion  rate,  0227 
effect  of  drilling  fluids,  0487 
low-permeability  wells,  0124 
offshore,  0522,  0523,  0608 
plunger  lift,  0502 
productivity  evaluation,  0123 
testing,  1018,  1153 
water  coning,  see  Reservoir 
Operation 

water -drive  reservoirs,  0123 
water  pollution  control,  0227 
wettability  studies,  0227 

Well  Stimulation,  see  also 
Fracturing 
acid,  0583,  0706 

chemical  explosive,  0227,  1024,  1137 
corrosion  control,  0112 
deep  wells,  0023,  0583,  0706,  0824 
fire  flooding,  0112 
fracturing,  see  chemical  explosive, 
hydraulic,  nuclear 


hot  wells,  0024,  0706 
hydraulic,  0024,  0131, 0227,  0233, 
0705 

liquids  removal,  0023,  0824 
low-permeability  reservoirs,  0131 
nuclear,  0025,  0095,  0130,  0227, 
0610,  0704,  0825,  P-0927, 
1023,  1137 
U.S.S.R.,  0025 
water  coning,  P-0826 
water  flooding,  01 12 

West  Germany 

air  pollution  control,  0177,  0466, 
0976,0977,  1086 
analytical  methods,  0192,  0351 
burners,  0177,  0458,  P-0992 
carbon  dioxide  enrichment,  1080 
cathodic  protection,  0620 
coatings,  0834 
combustion,  0458 
compressor  stations,  0829 
conversion  to  natural  gas,  0600, 
0644,  1022, 1075,  1076, 

1086 

desulfurization,  P-0406 
distribution  systems,  0167,  0175, 
0829,  0854,  1075,  1079 
district  heating,  0177 
drying,  0972,  1077 
energy  consumption,  0511,  1022 
engines,  1086 
ethylene  tankers,  0157 
exploration,  0798 
flame  research,  035 1 , 0355 
food  processing,  1077,  1079 
furnaces,  0644,  0783 
air -circulating,  0186 
annealing,  0469 
computer  control,  0743 
insulation,  0470 
longitudinal-circulating,  0772 
overhead  conveyor,  0184 
propane-fired,  0783 
pusher,  0181,  0183 
roller  hearth,  0469 
suspended  roofs,  0470 
tunnel,  0258 
walking-beam,  0181 
wall  temperature,  0774 
gas  composition,  0546 
gas  fields,  0546 
gas  heating  value,  see  gas 
measurement 

gas  imports,  0201,0600,  1022,  1151 
gas  industry,  0201,  0511,  0600, 

1022 

gas  lights,  P-0870,  1080 
gas  measurement,  0546 
gas  price,  0309 

gas  processing  plants,  0014,  0914 
gas  production,  0798,  0820 
gas  reserves,  0600,  0798,  0820, 

1022 

gas  supply-demand,  0201 
heat  processing,  0644 
aluminum,  0186,  0772 
automotive  parts,  0783 
brass,  0469 
car  paint  drying,  0972 
ceramic  and  tile  products,  0258 
controlled  atmospheres,  0743 
copper,  0186,  0469 
steel,  0181,  0183,  0184,  0743, 
0774,0783 
heaters,  P-0066 

heating,  0642,  0864,  0865,  1022, 
1080,  1081 


hydrogen  pipelines,  0222 

insulation,  0470 

investment,  1022 

kilns,  0258 

leak  detection,  0151 

liquefaction,  P-0627,  P-0633 

LNG  pUnts,  0043,  0045,  0331, 0538, 

P  0627, 0729 
LNG  purification,  P-0633 
LNG  tanks,  0162 
LNG  tankers,  0157 
LNG  vehicle  fuel,  0976,  0977,  1086 
LP-gas  heating,  0864 
LP-gas  tankers,  0157 
LP-gas  vehicle  fuel,  1086 
marketing,  1042,  1075,  1076 
natural  gas  vehicle  fuel,  0976,  0977, 
1086 

oil  gasification,  0588 

oil  production,  0798 

ovens,  P-0652,  1075,  1076,  1078,  1079 

peakshaving,  1042 

petrochemical  plants,  0054 

pipe,  0625,  0834 

plastic,  see  plastic  pipe 
pipeline  construction,  0031,  0140, 
0614, 0931,  1022, 1033, 

1162 

pipeline  design,  0144,  0147 
pipeline  maintenance,  0151,  0833 
pipeline  operation,  0151 
plastic  pipe,  0854 
power  generation,  0177 
pressure  regulation,  0622 
production  systems,  0043 
propane,  0783 
SNG  from  naphtha,  see  oil 
gasification 

sulfur  removal,  see  desulfurization 
transmission  systems,  0151, 0588, 
0620 

turbines,  P-0627 

underground  storage,  01 54,  0722, 

1042 

ventilation,  P-0061,  P-0063 
water  heaters,  P-0061,  P-0063, 

P-0066,  P-0653 

water  heating,  0177,  0178,  1079, 

1080,  1081 
well  operation,  0151 

Wrappings,  see  Coatings 

Yugoslavia 
drilling,  0585 

gas  processing  plants,  0014,  0914 
petrochemical  plants,  0054 
pipeline  construction,  0031, 0140, 
0931, 1162 
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